
496 SUMMARY OF CURRENT RESEARCHES RELATINCI TO 

BOTANY. 
A. GENERAL, including the Anatomy and Physiology 

of the Phanerogamia. 
a. Anatomy. 

(1) Cell-structure and Protoplasm. 

Irritability of Protoplasm.*-Herr E. Strasburger gives a rbumk 
of all that is at present known with regard to  the morphological 
structure and the physiological properties of vegetable protoplasm, and 
the part which it plays in the phenomena of irritability in the vege- 
table kingdom. 

Plasmogenous Vacuoles in the Nucleole of the End0sperm.t-M. C. 
Decagny finds similar phenomena in the nucleole of the endosperm 
of Phaseolus to that which he has already recorded in the case cf 
Spirogyra. The mode of observation was by hardening ovules from 
1 to  5 mm. in length in absolute alcohol or Flemming’s solution, 
colouring by picrocarminate or the violet mixture obtained with the 
aid of fuchsin or methyl-green, and then mounting in  glycerin with 
the addition of the same staining reagents. By this means plasmo- 
genous vacuoles could be detected, containing in solution a substance 
which solidifies in contact with the nuclear sap and the cell-sap. When 
this substance solidifies in the form of a membrane, it exhibits the 
homogeneity, transparency, and index of refraction of the nuclear 
membrane, of the membranous layer of the protoplasm, and of the 
achromatic filaments which arise from the indirect division of the 
nucleus. I t  follows from this that the origin of the plasmic substances 
such as the nuclear membrane, the achromatic filaments, and those which 
present similar properties and reIctions, must be sought for in the 
nucleole, and therefore in the nucleus, r;ot in the cytoplasm. 

(2) Other  Cell-contents (including Secretions). 

Substances which accompany ChloroDhyll in Leaves.$--M. A. 
fitard records the elimination of the following substances in  leaves. 
When the leaves of the vine are treated with carbon disulphide, 
a portion of the substances thus extracted is soluble, and a portion 
insoluble, in alcohol. The soluble portion yields a substance with tho 
composition C1,H340, which he calls vi fol ,  and a substance soluble in 
ether, a diatomic alcohol to which he gives the name oito9lyco1, with 
the empirical formula C23H4402, and probably the true composition 
C,,B,,(OH),. This is accompanied by a triatomic alcohol, cenocarpol. 
A similar treatment of the leaves of lucerne yielded a monatomic alcohol 
medicngol, with the formula C,,H,,OH. From Bryonia dioica a hydro- 
carbon C,,H4, was obtained, which the author calls bryonane. The 
mixture of these, together with crystalline paraffins, probably constitute 
the substances to which the term wax of leaves has been applied. (Eno- 
carpol, C,,H,,(OH),H,O, was found also in the pericarp of the grape. 

See Bot. Centralbl., 1. (1892) 
p. 48. 

It is accompanied by a copious bibliography. 

* ‘Das Protoplasm u. d. Reizbarkeit,’ Jena, 1S91. 

t Comptes Rendus, cxiv. (1S92) p. 2-15. 
1 Tom cit.. pp. 231-3, 564-7. 

CF. this Journal, IS91, p. 55. 
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Composition-of Starch.*-Herren C. Scheibler and H. Mittelmeier 
recur to the old view that starch is a mixture of two isomeric substances, 
granulose and starch-cellulose, of which the former constitutes by far 
the largest proportion, so that almost all the reactions assigned to starch 
are really those of granulose. It is easily transformed into soluble pro- 
ducts by acids and ferments, which is not the case with starch-cellulose. 
The carbohydrates may be classified in two principal groups, simple 
sugars and compound sugars, the latter, such as maltose, milk-sugar, 
and cane-sugar, being formed by combinations of the former with loss 
of water, according to the formula n(C,H,,O,) - (n - l)H,O. The 
so-called dextrin of commerce still contains sugar, from which it can be 
freed by precipitating three times by alcohol. Pure dextrin is still not 
an autonomous substance, but belongs t o  the class of carbohydrates which 
contain a free carbongl. 

Starch-grains of Pe1lionia.f-Prof. A. Dodel has investigated the 
structure and €mode of deveIopment of the starch-grains in the stem 
of Pellion.ia Daveauana (Urticacee), and states that they are formed 
exclusively by apposition. All the grains are 6rst formed a8 small 
globes, either in the middle of globular or ovoid chloroplasts, or excen- 
trically in the latter, often in pairs or larger numbers beneath the 
periphery of the green protoplast. They gradually become ovoid, bean- 
shaped, or club-shaped, andgrow entirely by apposition. The starch-gene- 
rators are regularly developed chlorophyll-grains of originally spherical 
or ovoid form. By the rapid growth of the contained starch-grain 
the chloroplast is burst, and the starch-generator is pushed aside in 
the form of a cap ; but the starch-grains are still enveloped by au ex- 
ceedingly thin layer of colourless protoplasm, and the green starch- 
generator frequently shifts its place on the surface of the latter during 
growth. The absorption of the starch-grains is effected by a diastatic 
ferment. 

Latex of the Fig.1-Sig. U. Mussi has investigated the composition 
of the latex of Ficus carica, and finds that it is composed of an cnor- 
mous number of microscopic granules resembling in structure those 
of potato-starch, but containing neither starch, inulin, nor nitrogenous 
compounds. By filtration the latex may be divided into a liquid and ,a 

solid portion. The former contains vegetable albumin, traces of mineral 
salts, substances of a gummy and pectic nature, including a new diges- 
tive ferment cmdin, glucose, and malic acid. The solid portion con- 
sists of cerotic acid, caoutchouc, a white substance insoluble in water, 
but soluble in cold alcohol, ether, and chloroform, and a substance 
occurring in thin scales, insoluble in water and in all ordinary 
solvents. 

Composition of A1buminoids.s-M. H. Arnaud regards these sub- 
stances as composed of hydrocarbons, fatty substances, and urates, in 
varying proportions, on which depend their different reactions. They 
may be looked on as compound ammonium poly-cyanates, or as com- 

* Ber. Deutsch. Chem. Gesell., xxiii. ~ p .  3060 el seq. See Bot. Centrillbl., 1891, 
Beih., p. 509. 

f L’Orosi, xiv. pp. 297-304. 
9 Comptes Rentlus, csi i .  (1891) pp. 148 51. 

t Flora, lxxv. (1892) pp. 2G7-80 (2 pls.). 
See Journ. Chem. SOC., 1892, Abstr., p. 653. 

1892. 2 M  
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pound polg-urates, in which atoms of hydrocarbons and fatty substances 
have taken the place of atoms of hydrogen. 

Crystalloids in the Cell-nucleus of Convolvulus.*-Prof. A. Borzi 
describes the occurrence of proteiuaceous crystalloids in the nucleus of 
the cells of the parenchyme of the leaves and cotyledons of several 
species of Convohlus.  They occur singly or in masses, have often a 
rod-shaped furm, and are separated from the rest of the nuclear proto- 
plasm by a very thin protoplasmic envelope. They are found in the 
young cells, and the author believes them to be formed at the expense of 
the substance of the nucleus, as the result of a process of degeneration. 
They can be well shown by staining with Bohmer’s hrematoxylin after 
fixing by Kleinenberg’s Auid ; but the best reagent is a 10 per cent. soln- 
tion of gold chloride, which stains the crystalloids an intense reddish- 
brown colonr, the rest of the cell-contents a dark ultramarine. 

Alkaloids of the 0rchidaceae.t-M. E. De Wildcman finds in Uen- 
drobium nobile and other species of the genus, Crystalloids similar to 
those previously found in Epiphyllunz, which he states to be insoluble 
in alcohol. The reactions of the crystalloids contained in D. nobile 
are givcn in detail, and their presence is affirmed in the aerial roots, 
in the stem, in the pnrenchyme of the leaves, in the petals, and in the 
ovary. Tliey occur in especial abundance in the cells which are in a 
state of active division, in the epiderm, and in the hairs ; they are also 
found in some of the cells which contain raphides. I n  D. Ainsworthii 
the author found them also in the leaves and in the petals. 

Crystalline Deposits in the Leaves of Anonaceae and Vio1acez.t- 
Prof. J. Borodin has examined the leaves of 340 species belonging to 
38 genera of Anonscew, and those of 164 species belonging to 17 
genera of Violacez, for the purpose of determining the constancy of 
the presence of crystals of calcium oxalate as a character for classifica- 
tion. 

I n  the Anonaceae he finds the presence of unicellular oil-glands 
-almost always in the spongy parenchyme-to be a constant character. 
This is  characteristic also of the Magnoliacere, but not of the Ranun- 
culaceae. Crystals of calcium oxalate were found in 92 per cent. of the 
species examined, occurring either in the mesophyll, along the veins, 
or in the epiderm; the first of these positions is very inconstant, the 
second very rare, the third almost universal. I n  the occurrence of 
crystals in the epiderm, the Anonacere again agree with the Magno- 
liacere, arid differ from the Ranunculacere. The author describes six 
distinct types founded on the form and distribution of the crystals, 
characteristic in most cases of the genera. 

In the Violacere both clusters and single clino-rhombic crystals 
occur in the leaves, and may be classified under eight types, according 
to their arrangement and distribution. These also correspond with 
the division into genera, though not so universally as in the Anonaceae. 

* Bull. Snc. Bot. Ital., i. (1892) p. 45. 
4 Bull. SOC. Belge Microsc., xviii. (1892) pp. 101-12 (1 fig.). Cf. this 

1 Arb. St. Pctorsb. Naturf.-Gesell. (Rot.), 1801, pp. 177-205. See But. Centralbl., 
Journal, 1887, p. 983. 

I .  (1892) p. 51. 
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The author concludes that the presence and the distribution of 
crystals of calcium oxalate are not connected with physiological pro- 
cesses in the plant, but rather with its genetic relationships. 

Silica in Plants.*-MM. Berthelot and G. Andre have instituted a 
series of experiments for the purpose of determining the proportion 
of silica, and the mode in which it occurs, in different stages of de- 
velopment in plants. The observations were made on wheat, the grains 
of which contain scarcely a trace of silica. The grains were sown on 
April 15. On April 30 the greater part of the silica contained in 
the stem was in the insoluble state, and must therefore have under- 
gone a transformation after its absorption. On June 12, on the other 
hand, the chief part of the silica was soluble in alkalies. On Junc 30 
a t  the commencement of blossoming the proportion of silica present 
was largest in the leaves, smallest in the inflorescence; the former 
was chiefly in the insoluble, the latter in the soluble condition. On 
July 23 the results were nearly the same. An examination of dried 
plants on August 18 showed that the amount of silica had increased 
considerably in the stem and leaves, but only slightly in the ear. 

(3) Structure of Tissues. 

Formation of Annual Rings.7-Prof. R. Hartig replies to some of 
Jost’s criticisms on his explanation of the increase in thickness and 
formation of annual rings in dicotyledonous trees, and adduces further 
arguments in its support. He  maintains that the number, size, and 
distribution of the vessels in the annual ring are in direct dependence 
on the area of the transpiring leaf surface, and on the amount of 
nutrient cambium formed. This applies to the formation of all the 
conducting elements in the interior of the plant,-vessels, tracheids, &c. 

Bicollateral Bundles of Cruciferae.$-Prof. A. Borzi has investi- 
gated the development and structure of the anomalous hicollateral vas- 
cular bundles in the stem and root of Crucifer= with woody stems 
(Brassica ft-uticulosa and Erucastrum virgatum). The bundle contains 
an internal portion of a phloem-character, and is therefore bicolliLtera1 
in the true sense of the term. The internal xylem usually originates 
from the primitive meristem ; but the cambium may form new phloem- 
elements in centrifugal succession, which increase the size of the 
original bundle. The cambium retains the power of generating centri- 
fugally new layers of secondary phloem, in the form either of con- 
tinuous or of more or less interrupted zones concentric with the axis. 
These layers remain attached to the secondary xylem and inclosed within 
it. I n  B. fruticulosa some of the bundles are deficient in the internal 
phloem, and the primary xylem is reduced to a small number of woody 
fibres, spiral vessels being entirely wanting. The root (in B. fruticulosa) 
exhibits a similar structure ; the vascular bundles have bands of internal 
phloem due to the original activity of the cambium, which gives birth 
later to layers of secondary phloem, forming zones within the xylem. 

* Coniptes Rendus, cxiv. (1892) pp. 257-63. 
t Bot. Ztg., 1. (1892) pp. 176-80, 193-6. 
+, Malpighia, v. (1592) gp. 316-31 (2 PIS.); :ml Bd1. Soc. Bot. ILiI., i. (1892) 

Cf. this Journal,  1991, p. 761. 

p. G O .  
2 31 2 
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Secondary Xylem of the Apetalae.*-M. C. Houlbert has undertaken 
an examination of the structure of the secondary wood in the orders of 
Apetals with inferior ovary, for the purpose of determining its value in 
connection with classification. 

The Proteaceze may be classified from this point of view in three 
groups:-(1) I n  the Banksia group the vessels are arranged in concen- 
tric zones ; (2) in the O d e s  group they form incomplete arcs terminated 
by wings of woody parenchyme ; (3) in the Protea group the vessels are 
dispcrsed irregularly through the woody fibres. In lllyrica (Myricaces) 
the general structure is absolutely the same as in Persoonia. The 
secondary xylem of the Piperaces is composed of woody fibres in radial 
bands, among which the vessels are arranged in simple rows or in 
clusters ; a similar structure occurs in the Chloranthacere and the 
Garryacere. I n  the Chenopodiacee the structure of the secondary xyleni 
is subject to considerable variation. The Thymelacea: are characterized 
by the small number of vessels; the arrangement of these justifies the 
division of the order into the two groups generally adopted, the Bquilariese 
and the Thymelee. In the Polygonace= the structure of the secondary 
xylcm is very uniform, the vessels are large and isolated, and are rarely 
accompanied by woody parenchyme. The Urticacere probably comprise 
plants of very various origin ; two types may be distinguished, (1) thc 
Urticoides characterized by broad transverse bands of woody paren- 
chyme at the level of the vessels ; (2) the Ulmoides in which the woody 
parenchyme is wanting, or but slightly developed. 

Stem of Phaseolus Caracalla.7-Prof. A. Borzi describes an ano- 
maly in the structure of the stem of this plant. It consists chiefly in 
the unlimited production of phloem-bundles of a tertiary character, 
which insert themselves bctween the elements of the secondary xylem. 
Other Leguminosre--Abrus precatorius, ETstaria chinensis, Rhynchosia 
phaseoloides, Pueraria Thunbergiana, the species of Bauhinia of the 
section Caulotretus-present the anomaly of the production of tissues of 
a tertiary character from the activity of one or more supernumerary 
generating zones. The peculiarity of Phaseolus Caracalla is the produc- 
tion of tertiary bundles of an exclusively phloem-character, while the 
cambium retains its normal activity. 

Sieve-tubes in the Xylem.'$-Prof. R. Chodat discusses the origin 
of the sieve-tubes which occasionally occur in the xylem of woody 
plants, especially in reference to two species of Dicella from Paraguay, 
belonging to the Malpighiacere. He states that the origin of these 
sieve-tubes varies. In Dicella and Atropa they belong to the xylem- 
region, and are formed on the inner face of the cambium-zone. In 
Strychnos, on the other hand, they appear on the outer face of a 
generative arc, the activity of which ceases at the end of a certain time, 
while an adventitious arc is formed at the periphery. I n  Dicella the 
generative lajer often produces at the same time sieve-elements on both the 
inner and outer faces by centripetal and centrifugal septation. The 

* Comptes Rendus, cxiv. (1892) pp. 953-5. 
t Malpighiu, v. (1892) pp. 372-85 (2 pls.). 
t Arch. Sci. Phys. et Nat., xxvii. (1592) pp. 229-39 (1 pl.). Cf. this Journal, 

1591, p. 618. 
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author proposes the term ‘‘ sieve-xylem ” for these groups of sieve- 
cells in the xylem of DiceZZa, ‘‘ phloem-islands ” for those of Strychnos. 

Obliteration of Sieve-tubes.*-According to Herr H. Bliesenick, 
the obliteration of sieve-tubes i n  the secondary cortex is always due to 
the pressure of mechanical elements. The partial obliteration of the 
tubes in the autumn by the formation of callus is always again neu- 
tralized when the sap begins to flow in the spring ; the sieve-pores are 
quite open at the time of expansion of the first leaves. \Z hen the sieve- 
elements are closed, the tissue sometimes assumes a horny consistency, 
forming what the author terms ceratenchyme. 

According to the mode in which the obliteration takes place, the 
author distinguishes four types in dicotyledonous trees, viz. :-(1) The 
bast-fibres are arranged in radial rows in such a way that the sieve- 
elements lying between them are only slightly obliterated, or not at all. 
(2) The bast is arranged in tangential rows of variable strength, and i s  
often accompanied by sclerenchymatous cells ; the bast-fibres take various 
forms for the purpose of protecting the sieve-elements ; ceratenchyme is 
usually formed, with obliteration of elements. (3) The bast-fibres are 
very weak or entirely wanting; there is a greater or less development of 
sclerenchymatous cells. (4) Neither bast-fibres nor sclerenchymatous 
cells are formed in the secondary cortex. A number of illustrations are 
given of each type. 

Formation of C0rk.t-Herr J. E. Weiss designates as phelloid-ceZZs 
those which are separated on the outer side from the phellogen, but 
which are not themselves suberized. The formation of such cells is 
frequent, but is  generally characteristic of particular families or sections, 
Their formation within cork ean only take place when the initial cells of 
the cork are imbodded deep in the primary or secondary cortex. The  
various modes in which this may occur are described in detail. The 
cork-cells may subsequently divide again by a radial wall. I n  many 
plants the cork-cells are indistinguishable from the cells of the pro- 
tecting sheath, and undergo at a later period similar changes. When 
lying isolated between two cork-cells, there are often intercellular 
passages. Cork is frequently formed even in annual plants. Its cells 
are always formed in centripetal succession, while the cells of the 
phelloderm are always formed centrifugally. 

The value of the mode of formation of cork for systematic purposes 
is  then discussed in detail, the most important point being the region 
where the cork begins to be formed. 

Histological Structure of Carex.l-Herr A. Maze1 has examined 
the structure of forty-three species of Cnrez, especially on two points, the 
stomates, and the vascular bundles of the rhizome and root. He  finds 
the differences to correspond with the habit of the species rather than 
with characters which ,can be used in classification. The stomates are 

* ‘ Ueb. d. Obliteration d. Siebrohren,’ Erlangen, 1891. See Bot. Centralbl., xlix. 

t Denkschr. K. Bayer. Bot. Gesell. Regensburg, vi. (1890) 69 pp. and 1 pl. See 

1 ‘ Etudes d’ctnat. comp. B. 1. organes de ve‘ge‘tation dans le genre Cawz,’ Gen‘eve, 

(1892) p. 274. 

Bot. Ceptralbl., 1. (1892) p. 88. 

1891, 213 pp. and 7 PIS. See Bot. Centralbl., 1991, Beih., p. 514. 
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supcrficiid in the species which inhabit dry, depressed in the tissue 
of those which inhabit boggy situations. In  C. arenun'a and other 
hpecies with a similar habit, the mechanical elements are but feebly 
developed in the root ; while in the aquatic species we find a ssrongly 
developed peripheral ring of sclerenchyme, and a thick-walled encloderln 
usually consisting of three or four rows of cells. 

Anatomy of the Tubiflorae.*-Herr G. von Schlepegrell describes in  
great dotail the comparative anatomy of the natural orders belonging to 
the Tubiflorre, comprising the Hydrophyllaces, Borraginere, Polemo- 
niacese, Solanaces, Nolanacere, and Convolvulaces, especially with a view 
to the classification of the genera. 

The Hydrophyllaces are divided into the Hydrophylleie, in which 
the vascular bundles are isolated, and are surrounded within and 
without by thick-walled unlignified tissue ; and the Phaceliea, Name=, 
and Hydrolew, which have the vascular bundles arranged in a closed 
ring; thc last tribe is provided with large air-canals in the cortical 
tissue, which are wanting in the first two. The genera of Polemo- 
niaeeze are classified according as the secondary vessels are large (Cobaeu), 
or small; in tho latter ease all the vessels are either collected into 
groups (Bonplandia), or dispersed through the xylem (Phlox, Collo- 
mia, Gilia, Poleinonium, Laselia, and Cantuu). The Borraginere arc 
divided into two principd groups ; in the Borragew there are no outer 
bast fibrcs ; in thc Cordiez, Ehretiea, and Heliotropies, the outer 
bast-fibrcs form a morc or less distinct ring. I n  the Convolvulaceie 
the anatomical structure is not of itself sufficient to establish a satis- 
factory classification of the genera. In the Nolanacere the bast-fibres 
form radial rows in Alona and Nolana, but not in Dobia and Baqnaontia. 
Among the Solanaces, there is no inner phloem in  Retzia and Loncho- 
stoma, while there is in the other genera of the order, which may be 
distinguished from oue another by the naturc of the hairs. 

Of the genera the position of which is doubtful according to Benthani 
and Hooker, Ameiina is referred to Verbenaem, Pseudopyxis to I'lubiacere, 
Selerophylax and Calibrachoa to Solanacere, Hetemnthia and Leucophyllum 
to Scrophulariacesa, Doraena to Myrsinaceie, Isantheru to Gesncraceie. 

Anatomy of Eriocau1aceze.t-From an examination of three genera 
and fifteen species of Eriocaulaces, Herr V. A. Poulsen regards them, from 
an anatomical point of view, as typical Monocotyledons. The fissure of 
the stomates is exceedingly narrow, but in other respects they resemble 
those of Gramines and Cyperacew. The fibrovascular bundles represent 
a special type, which the author calls " biconcentric." Round the axial 
hadromc-bundle is a layer of leptome, which is again inclosed by a 
hadrome-layer. 

Influence of Traction on the Firmness of P1ants.f-Prof. W. Pfeffer 
describes a series of experiments made by R. Hegler on the increased 
strength and development of the mechanical tissues of plants resulting 

* Dot. Centralbl., xlix. (1892) pp. 193-200, 225-31, 257-63, 289-99, 353-60, 

t Annt. Unters. Lib. d. Eriocnulacee; 1% pp. and 7 pls., Copcnhagcn, 1888. 
385-93 ; 1. (1892) pp. 1-7, 33-9 (4 pls.). 

See Uot. Cciitrdbl., 1892, Beih., p. 34. 
f I h .  \'elhalltll K. sauiis. Gcot l l .  H r 1 6 S .  v. (1892) pp. G3a--13. 
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from the application of the dragging force of strings stretched over 
rollers and weighted. The hypocotyl of a seedling sunflower which 
was ruptured by a weight of 160 grni., bore a weight of 250 grm. after 
being subjected for two days to the strain of a weight of 150 grm. ; after 
a few days the weight was increased to  300 or 400 grm. without injury. 
Seedlings of Phaseolus which mere ruptured by a weight of 180 grm. 
could, after seven days, resist a strhin of 650 grm. after being subjectea 
to  one of 165 grm. Leaf-stalks of Helleboruu wiger (Christmas rose), with 
a l imit  of resistance amounting to about 400 grm., were able to resiat 
one of 3 . 5  kil. after about five days. Similar increase in firmness was 
demonstrated in other stems and in tendrils, as we11 as i n  the case of 
etiolated plants. The increase in strength is effected by a strengthening 
of the cell-walls, generally accompanied by a great increase in the col- 
lenchyme. Bast-fibres already in existence are greatly strengthened, 
and they may be called into existence where they do not previously 
occur, as in the leaf-stalk of Helleborus nigcr. The strengthening of 
the mechanical elements is accompanied by a retardation of the growth 
in length. 

(4)  Structure of Organs. 

Hairs on the Corolla of Pinguicula.*-Prof. A. Weiss describes 
the capitate hairs in the throat of the corolla of Pinguicula vulgaris, 
which he states to have no secreting function, but to be probably con- 
nected with the fertilization of the flower through the agency of insects. 
When mature all of the numerous cells of which the hair is composed, 
with the exception of the basal one, are strongly cuticularized, the cuti- 
cularization taking the form of interrupted spiral bands. Intermediate 
between the cells which form the pedicel an& those which form the head, 
is usually an iiitermediate cell containing, like the head, a yellow fluid, 
while the cells of the pedicel contain a violet fluid ; both, however, dis- 
appearing in old hairs. The head may consist of a singlc globular cell, 
or may be divided into a number of cells. Each hair originates from a 
single epidermal cell ; the pedicel-cells are al\\ays formed first, tho head 
being a later pi oduction. All the cells of the hair contain abundance 
of protoplasm, which is in active rot‘xtion. 

Dorsal Position of Ovules in Angiosperms.t--’I\I. G. Cliauveaud 
states that in  the Asclepiadete (l5‘ncetozicum qfiicinale) the ovules are 
produced on two placental wings which, from a morphological point of 
view, occupy the infcrior or dorsal face of the carpellary leaves. He  
considers that this tends to break down the essential difference which 
has hitherto been supposed to subsist between (iymnosperms and Angio- 
sperms, in the ovules being borne in the former on the inferior, in the 
latter on the superior face or margins of the carpels; also tliat there is 
a more complete homology than had previously been supposed between 
the male and female organs in  Angiosperms. 

Classification of Fruits.f-I& G. Beauvisage proposes a classification 
of the various kind of fruit into the four divisions of berry, drupe 

* SB. E. Akad. Wiss. Wen, c. (1891) pp. 276-83 (1 pl.). + Comptes Rendirs, cxiv. (1892) pp. 141-3. 
1 ‘Remarques s. 1. classification des fruits,’ 71 pp. and 1 pl., Lyou. 

~ou i l i c r ’ s  Rev. C461i. (la no t ,  iv. (lS92) 13. 1%. 
Scc 
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(including samara and caryopsis), achene, and capsule. Capsules are 
again divided into two groups, according as they dehisce by longitudinal 
fissures or not. I n  each group subdivisions are established according to 
the number of carpels, the placentation, and the mode of dehiscence. 

Integument of the Seed of Papaveraceae.+-M. A. Meunier has 
investigated the structure and history of development of the integument 
of the seed in the Papaveraceae, in which order he includes the Fuma- 
riaceae. I n  the Papavereae the ovules are almost always anatropous, 
while in the greater number of the Fumariee they are campylotropous. 
The structure of the integument is, however, the same in both suborders, 
both as regards the ovule end the mature seed. The spermoderm is 
differentiated into several layers of cells, the most important variations 
in structure being due to  the different forms of the ovule. The double 
endosperm is identical in its structure, its origin, and in the nature of 
its contents, throughout the order. 

Integument of the Seed of Euph0rbiaceae.t-Herr G. Eayser has 
examined the structure of the seed and the development of its integument 
in Ricinics communis and in other Euphorbiaces. Thc seed of Ricinus is 
characterized by the remarkable development of the chalaza1 tissue, 
which does not occur in other genera of the order. The ovule of Croton 
flnveus has only a single integument, corresponding to the outer integu- 
ment of Ricinus. 

Seeds of Umbelliferat-From the examination of the seeds of a 
considerable number of species belonging to this natural order, Herr G .  
Kayser concludes that in the course of their development all the layers 
of the original integument disappear except the outermost. This, which 
becomes the testa of the mature seed, is in immediate contact with the 
inner epiderm of the pericarp ; and the two together have the appearance 
of constituting a testa composed of two layers. The original nutrient 
stratum of the integument of the ovule, which becomes subsequently 
resorbed, consists, in all cases examined by the author, of several layers 
of cells. 

Seed-coats of Malvaceae. § -Nr. P. H. Rolfs has examined the 
changes which take place in the cour~e  of development of the seed-coats 
in 22 genera and 34 species of Malvacere. These are described in de- 
tail in the case of several species. The general structure of the coats 
in the order is very characteristic ; there are minor differences only in 
the different species of the same genus, and non-essential variations 
in the different genera. 

Seeds of Hemerocallis.[j-Dr. E. Baroni states that in  the ripe seeds 
of Hemerocallis $ava there is an inner integument resulting from the 
secundine of the ovule. The spermoderm (testa) consists of eight or ten 
layers of large cells. These are arranged in three strata, of which the 
outermost is of a light violet colour, the middle one nearly black, while 
the innermost shows a gradation of colour from black to reddish yellow. 

* La Cellule, vii. (1891) pp. 375-413 (2 pls.). Uf. this Journal, 1891, p. 367. 
t Ber. Pharm. Gesell., ii. (1892) pp. 5-19. See Bot. Centralbl., 1. (1892) p. 14. 

Ber. Pliarm. Gescll., i. (1891) pp. 157-62. See Bat. Centrdbl., xlix. (1892) 

!I 1 I d l  Foc. Uot. Itnl , i. (1802) lip. 61-5. 
1’. 315. 5 Bot. Gazette, xvii. (1892) pp. 33-9 (1 pl.). 
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Wings of the Seed of Abietineae.*-Dr. I(. von Tubeuf states that 
in all Abietineae, except some species of Pinus, the wing protects the 
young seed wherever the seed is not coalescent with the scale. I n  
all the coniferous Gymnosperms the seed is as much protected as it 
would bc by an ovary, either by a parenchymatous structure formed of 
conical papillae, or by a dense felt of hairs formed on the margin of the 
scales. 

Ari1s.t-Herr A. Pfeiffer classifies arils into three groups, according 
to their origin :-(1) From the funicle and its various regions, the hilum, 
the chalaza, and the raphe (Mucuna, Cytisus, Passifloraces, &c. ; (2) from 
the exostome (Euphorbiaces, Polygalaceiu, &c.) ; (3) from the tissues 
comprised between the funicle and the exostome (Myristica, Celastrus, 
Euonymus, &c.). From an anatomical point of view the aril, whether 
soft or resistant, is almost without exception parenchymatous ; in the 
former case the cells have thin, in the latter case more or less thick 
walls. They usually contain abundance of nutritive matter, of the same 
kind as that contained in the seed. I n  some cases (Myristicaceae, Con- 
naracez, &c.) the aril is traversed by small vascular bundles derived 
from those of the placenta. I t  is probable that a d s  frequently facilitate 
the dispersion of the seeds, especially when they are winged or fleshy ; 
others contain a transitory store of food-material, which is afterwards 
used up in the ripening of the seed. 

Rhizome and Inflorescence of Paris.$-M. H. Hua describes in 
detail the structure of the rhizome of Paris quadrifolia, and the mode of 
formation of the buds upon it. He asserts the mode of branching to  
be sympodial, similar to that of Polygonatum. The inflorescence may 
be regardeA as an indefinite raceme, in which the greater part of the 
flowers abort before attaining complete development, and of which one 
only developes in each year. 

Casting-off of Hairs.§-Herr R. Keller has investigated the 
structure of the hairs, and the mode in which they are thrown off, in 
a large number of Phanerogams and a few Vascular Cryptogams. The 
throwing-off of the hairs is generally accompanied by more or less 
suberization, and, according to the way in which this is effected, hairs 
may be classified under four types,-(I) Unicellular hairs which break 
off near the epiderm leaving behind a suberized foot (Juglans, Fagus, 
Ficus, &c.); (2) Uniseriate hairs with a well-marked terminal cell, 
which is elongated in the direction either of the base or of the surface, 
or is stellate; the terminal cell separates from the base (Myrtaceae, 
Papilionaceae, Proteacea?, Pittospores, &c. ; (3) Uniseriate hairs (or 
branched in one row) in which a varying number of basal cells are 
suberized and the rest thrown off (Marsilea, Platanus, Nuphar, Nymphza, 
Ficus, &c.) ; (4) Multiseriate hairs (Viitis, Quercus, Elzagnus, Begonia, 
Lomaria, Acrostichum, &c.). The f d l  of hairs is brought about partly 
by internal, partly by external causes, the latter being the more constant ; 

See Bot. Centralbl., 1. (1892) p. 73. 
See Bonnier's Rev. 

* SB. Bot. Ver. Niinchen, March 14, 1892. 
t Engler's Jahrb. d. Systematik, xiii. (1891) pp. 492-540. 

$ Journ. de Bot. (Morot) vi. (1892) pp. 161-6. 
5 Nova Acts Acad. Ces. Leop-Carol. Nat. Cur., lv. (1891) pp. 305-58 (3 pls.). 

Ge'n. de Bot., iv. (1892) p. 191. 
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the incidence of strong light appears to be the most important factor. 
The mode of falling off often differs greatly in nearly allied species. 
The whole of the hair is never completely thrown off; a rudiment 
always remains behind. 

Formation of Balls of Roots.* -Prof. J. Sachs discusscs the 
'' balling " of the roots of plants grown in pots or wherever the supply 
of soil is insufficient. I t  depends on the excessive lengthening and 
ramification of the root-filaments, without any correspondingly large 
development of root-hairs. The injurious effect of this balling on the 
growth of the plant is due partly to the interference with respiration, 
caused by the crowding of the roots ; partly to the insuficient, supply 
of nutriment consequent on the difliculty with which water penetrates 
through the dense mass of roots; but chiefly to the fact that the root- 
hairs are prevented from coming into contact with the particles of soil 
on which they are dependent for their nutriment. 

R0xburghia.t-Herr V. Lachner-Sandoval has exhanstively examined 
the structure of several species belonging to this genus. I n  R. juvanica 
he finds that the arrangement of the parts of the flower is such as to 
facilitate self-pollination, and to render cross-pollination very difficult. 
I n  the embryo-sac no antipodals could be detected. One of the 
synergide frequently increases in size along with the fertilized oosphere, 
and clothes itself with a cell-mall. The author sees no sufticient grouud 
for maintaining the Roxburghiaces as a distinct group from the Liliacew. 
Their one distinguishing character is the monocarpellarg pistil. The 
basal placentation is a peculiarity of the genus Roxburghia alone. 

B. Physiology. 

(1) Reproduction and Embryology. 

Embryogeny of Gnetum.3-Herr G. Karsten has studied the 
processes which go on within the embryo-sac in the East Indian species 
of Gnetum, viz. G .  Gnenzon, neglectum, and edule, and three undescribed 
species, and compares thcrn with the corresponding phenomena in 
Casuarina, as observed by Treub.5 Sections of the female flowers mere 
made by Jung's microtome, and coloured by picro-carmine. 

The inner integument of the ovule developes into a long tube 
lcading to the apex of the nucellus, and projecting far beyond the other 
two integuments; this forms at its apex a drop of sweet fluid which 
captures the pollen-grains carried by the wind or possibly by insects. 
The outer very thick integument becomes fleshy and bright-colonred, 
and is attractive to herbivorous animals. I n  the division of the cells 
of the nucellus at an early stage, there is no evident predestination of 
one, as there is in most Angiosperms, t o  be the mother-cell of the 
embryo-sac. I n  G. Gnenzon and neglecturn there are usually two, three, or  
even more embryo-sacs which appear equally capable of further develop- 
ment; while in 0. edule and allied forms only one was seen. In the 
division of the contents of the embryo-stc (in all the species examined) 

* Flora, Ixxv. (1892) pp. 171-82. 
t Hot. Celltlitlbl., 1. (1892) PI). 65-70, 97-104, 129-35 (1 PI.). 
$ h t .  %t&'., 1 (18%) pp. 205-15, 221-31, 237-4ti (2 IJh.). 
4 C't. tlik J ~ ~ u r n i d ;  (ode ,  1). 250. 
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no differentiation of female apparatus takes place; no corpuscles or 
special egg-cells are formed, nor any antipodals ; the protoplasm of the 
embryo-sac divides into a parietal layer of primordial cells (with central 
vacuole), which appear to be altogether equivalent, and which represent 
so many egg-cells capable of impregnation. 

The course of the pollen-tube is easily followed. Its nucleus 
probably gives off a smaller vegetative nucleus soon after its entrance 
into the tissue of the nucellus. The two nuclei continue very near to 
one another ; while the vegetative nucleus or prothallium-cell remains 
unchanged, the generative nucleus increases greatly in size, and divides 
into two of equal value ; the apex of the pollen-tube has now (in G. edule) 
entered the apex of the embryo-sac; while in G. neglectum it appears to 
make a curve to avoid the apex of the sac, and becomes closely applied 
to its lower part. After the 
pollen-tube has entered the embryo-sac, its vegetative nucleus disappears, 
while each of the two generative nuclei surrounds itself with a proto- 
plasmic membrane, and the nucleus in each generative cell divides into 
four or possibly into eight. The author was unable to  detect the actual 
coalescence of the male and female nuclei ; but in the male generative 
cells, in addition to the four comparatively large male nuclei, a number 
of small nuclei were detected, which the author regards as the nuclei of 
the primordial egg-cells which have wandered into the male generative 
cells ; and the coalescence must take place within the male generative 
cell. 

After the entrance of the pollen-tube the parietal layer of protoplasm 
of the embryo-sac in which the female primordial cells are imbedded, 
breaks up into an endosperm tissue; and the central vacuole also 
becomes replaced by the endosperm, which is wanting only in the parts 
occupied by the male cells or the resulting embryos. 

The development of the embryo is described in detail, including the 
formation of a pro-embryo or suspensor. Although there is such large 
scope for poly-embryony, the author found no example of more than 
onc embryo becoming fully developed. 

Very little is known of the corresponding processes in the other 
genera of Gnetacew, Welzvitschia and Ephedm. The author regards 
Gnetum as representing the highest type of the order ; the fact that no 
endosperm is formed before impregnation is an advance OD other 
Gymnosperms. The presence of a large number of fertile embryo-sacs, 
and the absence of antipodals, indicate some analogy with Casuarina. 

Herr Karsten holds that the processes described above finally 
negative the theory that the antipodals are a survival of the prothallium 
of Vascular Cryptogams ; he regards them rather as a degenerate and 
functionless female sexual apparatus. According to this view there are, 
in the embryo-sac of Angiosperms, two sexual apparatuses, of similar 
origin, the vegetative nuclei of which coalesce, but one of which is 
altogether abortive. Both antipodals and egg-apparatus (embryonic 
vesicles) consist of an archegone reduced to a single cell. 

Embryogeny of Tectona.*-Herr S. H. Kooders describes in detail 
the mode of development of the embryo of Tectona grandis (Verbenacew), 

The micropyle closes after impregnation. 

* Natunrk. Tijdschr. Nederl. Indie, li. (1891) 8 pls. See Bot. Centralbl., slix. 
(1832) p. 271. 
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the “djati-tree ” of Java. After the first formation of the embryo and 
suspensor, the embryo-sac undergoes constriction * into a long slender 
upper portion and a short ovoid lower portion, the latter containing the 
embryo and suspensor, the apex of which sometimes penetrates the upper 
portion. The endosperm is differentiated into an upper and a lower 
portion. The former is composed of a small number of moderately large 
very irregular cells, with very thin walls, containing large oil-drops and 
inconspicuous nuclei. The lower endosperm is composed of much 
smaller tolerably regular globular or polyhedral cells with thicker walls, 
and a hyaline protoplasm containing very small oil-drops and large con- 
spicuous nuclei. Both portions of the endosperm are subsequently 
almost entirely resorbed, only a very thin layer remaining in the mature 
seed. Along with the suspensor there are developed a number (10-20) 
of vesicular endosperm-cells, which apparently serve to convey the nutrient 
material from the rest of the endosperm to the suspensor, from which it 
reaches the embryo. 

Starch was but seldom found in the embryo, and the author is of 
opinion that the outer cells of the upper endosperm have the faculty of 
transforming both starch and sugar into oil. This transformation takes 
place chiefly at the boundary of the upper and lower endosperm, whence 
it is conveyed, through the lower endosperm, to the vesicles, the suspen- 
sor, and finally to the embryo. 

Ovule and Embryo-sac of Vincetoxicum.f - M. G. Chauveaud de- 
scribes the peculiarities in the structure of the ovule of Vincetoxicum 
o$cinuZe. He reverts to the earlier view, in opposition to that of 
Warming, that the nucellus is entirely naked, without integument. A 
single hypodermal cell of the original papilla which constitutes the ovule 
developes directly into the embryo. sac without undergoing any division, 
a process which has not been observed before in dicotyledons. Strictly 
speaking the whole of the tissue beneath the epiderm, that is, the whole 
of the mcellus, is reduced to an embryo-sac. As this cell grows it 
inserts itself between the four epidermal cells which surround it ; these 
separate from one another ; and the space thus formed is the origin of 
the micropylar canal. 

Cleistogamous :Flowers of Po1ygonum.S-Prof. S. Coulter finds 
cleistogamous flowers on a large number of species of Polygonuw, 
including the British species P. Hydropiper, lapathifolium, muritimum, 
and Persicaria. I n  P. Hydropiper they are particularly abundant. 
The  cleistogamous flowers are especially produced late in the season, 
are completely concealed by the sheath, and appear invariably to ripen 
their achenes. 

Mr. T. Meehan $ finds cleistogamous flowers to be exceedingly 
common in P. acre ; they are apparently invariably fertile and are of a 
special kind found in no other species, small white flowers hidden 
beneath the ochrea of the leaf. 

They disappear along with the suspensor. 

* Cf. this Journal, ante, p. 232. 
t Coinptes Rendus, cxiv. (1892) pp. 313-5. 
$ Rot. Gazette, xvii, (1892) pp. 91-2. 
5 Proc. Acad. Nat. Sci. Philadelphia, 1892, pp. 163-4. 

Cf. this Journal, ante, p. 232. 
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Evolution in Methods of Pollination.*-Miss A. Carter discusses 
the different modes of pollination in Flowering Plants, and the way in 
which they have been evolved. She points out that the most ancient 
forms, the Gymnosperms, are all anemophilous. Of the Nonocotyle- 
dones, which are older than the Dicotyledones, five out of the twenty- 
two American orders, the Cyperaceae, Gramineae, Juncaceae, Eriocaules, 
and Typhaceae, are entirely anemophilous ; while others, as Vallisneria 
and many Naiadaceae, are hydrophilous. Of the twenty-three natural 
orders in the whole world which comprise more than 1000 species, five 
are characterized by inconspicuous flowers. Of these, four, viz. the 
Cyperacee, Gramineae, Urticaceae, and Piperaceae, are probably ancestral 
types; the fifth, Euphorbiacea, degenerate. It may be assumed that 
the period of the appearance of Dicotyledons was also that of the 
development of our great groups of insects. The first step towards the 
attraction of insects was probably the colouring of the stamens, as in 
PZantago and Thalictrum ; the colouring of the corolla and the develop- 
ment of saccharine secretions was a subsequent adaptation. The most 
highly developed orders appear to be those in which the number of 
parts in a floral whorl is small, as the Composita?, Umbellifere, Legu- 
minose, Orchides, Labiatae, Scrophulariacee, Rubiacee, Ericacese, &c. 

I n  another paper Mias Carter gives details regarding the mode of 
pollination of some American plants. 

Pollination of Dracunculus.S-Sig. P. E. Vinassa finds that Dracun- 
culus vulgaris is pollinated by coleoptera (Dermestes, Saprinus, Carabus, 
Oxythyrea, kc.), and that flies enter only exceptionally, and are ineffec- 
tive. When the anthers are exposed the fragrance has ceased, and flies 
are no longer attracted to the inflorescence. 

Prof. G. Arcangeli 5 also records further observations which show 
that necrophagous coleoptera are truly and mainly the pollinators of 
this species. 

Dracunculus canarienks, which emits, when the flowers are expanded, 
a powerful odour something between that of melon and of pine-apple, i R ,  
on the contrary, according to Prof. Arcangeli,ll habitually self-pollinated. 
This does not, however, exclude the possibility of occasional cross- 
pollination, and the visiting insects appear to be necro-coleoptera. 

Pollination of Pyrenaean F1owers.q-M. J. WLeod describes the 
mode of pollination Of 261 species of flowering plants natives of the 
Pyrenees up to a height of 2200 metres, and compares the relative 
frequency of the different types of flower-visiting insects with that in 
the Alps. AS a general rule Lepidoptera are less abundant, insects 
with a short or moderately long proboscis more abundant, in the 
Pyrenees than in the Alps; but otherwise there is no great difference 
in  the general facts, nor in the relative number of species belonging 
to the different groups of insects found at different heights. 

* Bot. Gazette, xvii. (1892) pp. 40-6, 72-8. 
$ Atti SOC. Tosc. Sci. Nat., vii. (1891) pp. 317-9. 
6 Tom. cit., pp. 332-4 ; and Malpighia, V. (1692) pp. 426-8. Cf. this Journal, 

T Dot. Jaarb. kruitk. Geuootsch. Dodonaea, Gent, III., pp. 160-485 (5 pls.). See 

t Torn. cit., pp. 19-22. 

1891, p. 68. 

Bot. Centralbl., xlix. (1692) p. 142. 

Bull. SOC. Bot. Ital., i. (1692) pp. 87-91. 
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Pollination of Nigella.*-Dr. A. Terracciano describes the floral 
structure in several species of Nigella, especially N .  damascena, sativa, 
B o u r p i ,  faniculacea, arcendis, and gallica, and concludes that, notwith- 
standing the conspicuous flowers, and the presence of nectaries, the flower 
is adapted for self-fertilization. 

(2) Nutrition and Growth (including Germination, and Movements 
of Fluids). 

Germination of Araucaria Bidwi1li.t-Prof. E. Heckel describes a 
mode of germination of the seeds of this species which appears to be 
quite peculiar to it. The hypocotyl swells into a large fusiform tubercle, 
which rapidly attains a length of from 4 to 5 cm., terminating in the 
root. This tubercle remains adherent to the gemmule, and the 
endosperm gives up to it its reserve food-materials, under the absorbing 
action of the green cotyledons. The ordinary mode of propagating this 
species of Araucaria is by means of the tubercles which have de- 
veloped on seeds that have already germinated. 

Dissemination of Seeds.$-Herr J. Verschaffelt states that in Salvin 
Horminum and Zanceolata. the seeds are set at liberty only under the 
influence of rain or moisture, the two lips of the calyx, which are closed 
when the air is  dry, then separating. Moreover, the pedicel of thc 
fruit is curved downwards when dry; when the air is moist it  straightens 
itself so that the fruits escaping from the open calyx fall at some 
distance from the plant. I n  lberis urnbellata the pedicels of the ripe 
fruits are pressed against one another when the air is dry, and separate 
only under the influence of moisture, or when they are softened by rain, 
thus facilitating their dispersion by the wind or by animals. This is 
not the case with I. amara. 

Period of Formation of the Flower.l-1n support of his theory that 
the substances which go to the formation of the flower are already formed 
in the green leaves, Prof. J. Sachs dcscribes the following experiments. 
Leaves of a Begonia gathered at the end of May mere propagated in the 
ordinary way on wet sand. Numerous buds were formed in the course 
of a few weeks; but it was only after they had grown to the size of 
vigorous plants, early in November, that inflorescences were first pro- 
duced in the axils of later leaves. On the other hand, when the leaves 
were gathered from flowering plants at the end of July, and propagated 
in the same way, the buds first formed contained inflorescences which 
blossomed in October, and which were borne in the axils of the oldest 
leavcs of the bud. They must therefore have been formed in the very 
youngest condition of the bud. Prof. Sachs draws from these facts the 
conclusion that the substances which are used up in the formation of the 
flowers are present in the leaves in the summer, but not in  the early 
spring. 

Development of the Male Inflorescence of the Walnut.\/-Accord- 
ing to M. W. Russell, the male catkins of the walnut begin to be formed 

* Bull. Aoc. Bot. Ital., i. (1892) pp. 46-50. 
t Cjornptes Rcndiir, cxiii. 11891) pp. 816-8. 

11 Rev. GCn. (le Cot. (Boiinirr) ir. (1,992) pp. 18-21. 

Hot.  Jtiarb., 1890, pp. 148-56; 1891, pp. 95-109 (2 1~13.). See Bonnier’s Rev. 
Gdn. de Uotaniqne, iv. (1892) p. 192. 9 Flora, lxxv. (1592) pp. 1-3. 
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&out the end of April, at the expense of their subtending bract, and are 
fully developed by the July preceding their blossoming. The female 
flowers, on the other hand, make their appearance on twigs which are 
formed in the spring, and the whole of their development is accomplished 
i n  the same year. They are, therefore, fecundated by the pollen of male 
flowers formed at a very much earlier period. By the month of July 
thc catkin is about a centimetre in length, and the pollen-sacs are then 
already formed, although the pollen-grains are not fully differentiated 
until the moment of flowering. 

Viviparous Grasses.*-According to Herr J. H. Wakker, the pheno- 
menon of viviparity may occur either in the upper part only of the spike, 
or in both the upper and the lower part. Viviparous growth appears to 
take place almost entirely in the autumn, and to be dependent on B 

large supply of animal manure to the soil, which promotes the develop- 
ment of the vegetative organs, while it is unfavourable to  the formation 
of flowers. 

Activity of the Cambium in Trees.f-With the view of determining 
the period of the annual reappearance and extinction of the activity of 
the cambium-ring, M. E. Mer has made a series of observations on a 
number of dicotyledonous and gymnospcrmous trees-the oak, beech, 
hornbeam, lime, poplar, fir, &c. He finds an obvious relation between 
the duration and the intensity of the activity of the cambium. It is  in 
the regions of the trunk where the vegetative activity is most pronounced 
-whether because they are the younger or because they receive the most 
nutriment-that the cambium first wakes into activity, vie. in the ex- 
tremities of the branches, in the basal swellings of the boughs, in the 
lower part of the trunk of vigorous trees. Under all conditions, on the 
other hand, where vegetation is retarded, the activity of the cambium 
begins later and ceases earlier, as in the lower parts of the branches and 
of the trunk of trees which are massed together. In young trees, 
especially when they are crowded together, the annual rings of wood are 
often broader in the middle and upper than in the lower part of the 
trunk ; while in  older isolated trees, especially during the period of 
most rapid growth, the breadth of the rings gradually increases from 
above downwards, showing a great activity of the generating layer in 
this latter region. 

Assimilation of Free Nitrogen by Plants.$-Herr B. Frank recurs 
to the subject of the power of leguminous plants to absorb free nitrogen 
directly from the atmosphere, and details the results of a series of 
experiments, chiefly on Lupinus luteus and Pisum sativum. He found 
that, even when the presence of a symbiotic fungus is excluded, both 
these plants can obtain their nitrogen from nitrogenous manures, calcium 
nitrate, ammonium phosphate, or  urea ; but that the symbiotic fungus 
alone, without these manures, is more favourable to the plant than the 
manures without the fungus. The pea is more dependent on the nitro- 
genous manure than is the lupin. I n  good soils both these plants have 

See Bot. Centralbl., xlix. (1892) p. 142. 

SCC Bot. Ceiitrrtlhl., 1892, 

* SB. Niederl. Bot. Ver., Feb. 7, 1891. 
t Coniptes Rendus, cxiv. (1592) pp. 242-5. 
1 Deutsche Laudmirthecli. Presse, 1891, pp. 7i9-80. 

Cf. this Journal, anfe, p. 234. Beilr., p. 71. 
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the porn-er of absorbing free nitrogen directly from the atmosphere with- 
out the assistance of the symbiotic fungus. In  soil containing but little 
nitrogenous substance, the lupin is almost entirely dependent for its 
sustenance on the fungus. Tyifolium pratense behaves ili almost exactly 
the same way a~ the pea. Hence the yellow lupin is an exceedingly valu- 
able plant for increasing the nitrogenous contents, and in consequence 
the productiveness, of a poor soil. The author, therefore, contests the 
statement of Hellriegel * that leguminous plants are entirely dependent 
on the symbiotic fungus for obtaining their supply of nitrogen from 
the air. 

Herr Frank also states that some plants not belonging to the 
Leguminosw, as the oat, buckwheat, asparagus, rape-seed, &c., have the 
same faculty of obtaining free nitrogen from the atmosphere, with- 
out the assistancc of a symbiotic fungus, and hence of increasing the 
nitrogenous constituents of the soil. 

Sources of Nitrogen in Leguminous P1ants.t-The most recent 
experiments of Sir J. B. L a w s  and Dr. J. H. Gilbert show that the 
nodule-bacteria of Leguminoss have no power of fixing free nitrogen 
while in the soil, but only when carrying on a symbiotic existence in 
the roots of the plant. They may, however, bring the organic nitrogen 
into an available form, as in the case of mycorhiza and of the fungus 
of fairy rings. The free nitrogen appears to be fixed in the course of 
development of the organisms within the nodule. A good deal of the 
nitrogen of leguminous crops is also taken up in the form of nitrates. 
The experiments further show that soil which is quite exhausted as far 
as the growth of one leguminous crop is concerned, may grow very 
luxuriant crops of another species even of the same family. The 
authors give a rburne' of the observations of previous observers. Thus, 
while experiments with yellow lupins gave very striking results, those 
with blue lupins entirely failed. Gleditsckia, which belongs to the 
suborder Ceesalpiniee of Leguminosq proved altogether indifferent to 
infection from the nodule microbes. 

Transpiration and the Movement of the Stomates.1-Prof. A. Aloi, 
replying to the criticisms of Baccarini, repeats the conclusions tb which 
his own observations have led him, viz. that a larger amount of transpi- 
ration always corresponds to a larger opening of the stomatic fissure ; 
that a smaller amount of transpiration always corresponds to a narrowing 
or to a complete closing of the fissure ; that the action of light has no 
effect in causing the opening of the stomate when the necessary moisture 
is wanting in the soil ; the stomates regulate transpiration by their 
movements. 

Tension of Gases in the Stem.§-Herr E. Pappenheim describes 
an elaborate apparatus for determining the tension of gases contained 
within the alburnum of Conifers (Abies excelsa). The following is a 
summary of the more important results at which he has arrived :-The 
air contained within the alburnum which was not under the immediate 

* Cf. this Journal, 1889, p. 781. 
t Journ. R. Agric. Soc., ii. (1892) pp. 657-702. 
t Malpighis, v. (1893) pp. 419-26. 
\3 Uot. Centrslbl., xlix. (1802) pp. 1-10, 33-40, 65-71, 97-106, 161-8 (1 pl,). 

Cf. this Journal, 1890, p. 634. 
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influence of the transpiration of the leaves showed a nearly uniform 
tension of from 3/4 to 4/5 atmospheric pressure. The water in the 
interior of the tracheids did not form an uninterrupted column from the 
base to the summit of the stem ; the masses of water were separated from 
one another by bubbles of air. From the communication between 
columns belonging to adjoining " Jamin's chains," masses of water 
occur, of limited size and number, interrupted only by the very permeable 
membranes of the bordered pits. Our knowledge of the physical 
properties of these membranes is not sufficient to enable us to form a 
satisfactory theory of the function of the bordered pits. The chemical 
composition of the imprisoned air could not be determined with 
certainty. 

(3) Irritability. 

Photometric Movements of Plants.*-Herr F. Oltmanns records a 
series of observations on the movements of plauts, or of parts of plants, 
dependent on light,-those especially observed being Vobox globator, 
Spirogyra, Vaucheria, Phycomyces nitens, leaves of Phaseolus, Robinia, 
Tropzolum, &c. The phenomena of phototaxy he divides under two 
heads-" orthophototaxy " (Volvoa, Xpirogym) and '' plagiophototaxy " 
(movements of chlorophyll-bodies). By this latter term is meant the 
power of light to effect changes in position when falling a t  any angle 
between 0" and 90". The phenomena of phototropy-i. e. positive or 
negative heliotropic movements-are, in the same way, classed as 
" orthophototropic " ( Vaucheria, Phycomyces, shoots of flowering plants) 
and '' plagiophototropic " (leaflets of Robinia pseudacacia, Phaseolus 
multijlorus, Tropasolum majus). For every plant or every organ of a 
plant there is an optimum intensity of light during the period of its 
active growth; and the object of all photometric movements appears 
to be to bring the plant or the organ under this optimum degree of 
illumination. 

The author points out the remarkable resemblance between plioto- 
metric and all other movements of irritability, such as the chemotactic, 
thermotropic, and hydrotropic. Movement occurs, in all these cases, 
only when there is considerable departure from the optimum on one 
side only of the organism or of the organ in question, or when on both 
sides there is a departure but in very different degrees. 

Carpotropic Movement in Trifolium subterraneum.7-Dr. H. Ross 
describes the process by which, in this species, the young fruits become 
buried in the ground. As soon as the fertilization of the fertile flowers 
has been accomplished, the common peduncle of the inflorescence curves 
so as to bring to the surface of the soil the young fruits which are 
surrounded and protected by a ball of sterile flowers consisting only of 
an elongated and very hairy calyx. By the continued growth of the 
peduncle, accompanied by circumnutation, this ball buries itself in the 
soil, where the seeds ripen. The cause of these movements of the 
peduncles is negative heliotropism ; they always tend to move away 
from the light. The flowers appear to be self-pollinated. 

1892. 

* Flora, lxxv. (1892) pp. 183-266 (1 pl.). 
t !Irdpighi:t. v. (I$%) 1111 804-11. 
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Movements of the Flower and Fruit of &odium.*-Dr. R. CobeIli 
finds that from the period of the opening of the flower to  the ripening 
of the seeds, there occur, i n  Erodium gruinum, movements of the calyx, of 
the upper part of the flower-stalk, and of the mericarps. T h e  sepals, 
a t  first crect, afterwards open to a nearly horizontd position, and then 
again close after the petals have dropped. The  upper portion of the 
flower-stalk goes through various movements, which fitcilitate the pollen 
reaching the stigma in the same flower. No pollinating insects were 
observed on the plant, and i t  appears to  be self-fertilized. The  column 
turns  on its axis to the extent of about go”, carrying with it the beaks 
of the mericarps which remain attached to the column by their apices. 
The mericarps ultimately become detached from the column with such 
force that their elasticity causes them to be thrown to a distance of as 
much as 50 em. from the plant. 

Movements of the  Leaves of Por1ieria.f-Sig. G. Paoletti de- 
scribes in detnil the structure of the leaves of Porlieria hygrometrica 
(ZygophyllacPz), and the phenomena attending their periodical move- 
ments. The lower portion of each leaf-stalk is  expanded into a “ primary 
motor node,” a swollen maos of tissue with from ten to fifteen transverse 
furrows, and each leaflet has also i ts  “secondary motor node.” I n  each 
primary motor node are conducting bundles and a conducting paren- 
chyme. 

The movements of the leaves are nyctitropic; there are no true 
hygrcmetric movemeuts, as the specific name of the plant would seem to 
imply. In  the same leaf all the leaflets pass from the diurnal to  the 
nocturnal, and from the nocturnal to  the diurnal position, a t  nearly the 
same time. The youngest leaves attain their position of fullest ex- 
pansion about mid-day ; all the others a t  from 7 to  7.30 A.M. 

1 he cause of the nyctitropic movements in  this, as in other plants, 
is the unequal stretching of the upper and under halves of the motor 
nodes, i n  other words, a periodical variation of volume in  the cells of 
which the upper and under surfaces are composed ; there is no question 
of an unequal growth, as in movements of nutation. The  cause of this 
chauga of volume lies most probably in the protoplasm and i n  the 
osmotic properties of the cell-sap. The  cells which display this 
property bclong only to the outer portion of the cortical parenchyme, 
which constitutcs therefore a motor system in each motor node; the 
inner  portion of the cortical parenchyme, the central parenchyme, and 
the conducting bundles, constituting an axial passive system, which 
assists, by its flexibility, in  the nyctitropic movements. 

Photographic Representation of the  Movements of Plants.$ - 
MM. Dewhvre and E. Bordage point out the inadequacy of Darwin’s 
method of observing the movements of plants, and describe au appa- 
ratus of their own contrivance which combines a graphic and a photo- 
graphic representation. 

Observations made in  this way on climbing plants (Humulus Lupulus, 
Ipomzea purpurea, Convolvulus sepium) showed that the movements of 

* Nuov. Gionl. Bat. Ital., xxiv. (169’2) pp. 53 64 (1 pl.). 
f Tom. cit., pp. 65-91 (5 pls.). 
1 Rev. Gin.  de Bot. (Bonnier), iv. (1892) pp. 65-78 (8 figs~). 
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nutation of a young stem resemble those of all non-climbing stems. 
They consist of a succession of more or less irregular circular or 
elliptical curves, varying every moment even in  their direction, caused 
by the unequal lengthening of the zone of growth of the stem. I n  
the case of Ipomza, the authors were able to determine a distinct 
heliotropism. The violet and ultra-violet rays exsrcise a distinctly 
prejudicial influence on the unrolling of the stem. White light retards 
the growth both of climbing and of non-climbing stems. 

A movement of circumnutation was distinctly determined in roots, 
and one more regular even than that of the stem This is the case 
also with a number of aerial roots, such as those of Orchidere, Aroideie, 
and Bignoniacese. 

The sleep-movements of a number of leaves were observed, bot,li 
those in which the movement of the leaflets is an upward, and thoso 
in  which it is a downward one. I n  both cases the movement is by no 
means an uninterrupted one, but consists of a number of alternate move- 
ments apwards and downwards, at first considerable, then much less 
pronounced; the former of these me termed by the authors movements 
of oscillation, the latter movements of trembling. 

(4) Chemical Changes (including Respiration and Fermentation). 

Urease.*-M. P. Miquel describes a new diastase which according t o  
the nomenclature of Duclaux is called urease. This ferment is secreted 
by those bacteria capable of convcrting urea into carbonate of ammonia. 
Urease is obtained from peptonized bouillon cultivations to which 
2-3 grm. per litre of carbonate of ammonia have been added. The 
ferment, isolated by filtration, is capable of converting 60 to 80 grm. 
of urea into carbonate of ammonia per hour. I t  is much more delicate 
than other known diastases, its efficiency being much impaired even a t  
50" in a few hours, and destroyed in a few minutes at 75"; though it 
will keep for weeks at a temperature of about 0". 

The author has cultivated about forty species capable of trans- 
forming urea into carb'onate of ammonia. All of these cultivated in 
bouillon devoid of urea secrete this diastase, and he infers that the 
alkaline fermentation of urea is always due to its action. 

On the action of this ferment is founded a method for the quantita- 
tive estimation of urea. I f  a vessel containing equal volumes of a urea 
solution and of bouillon impregnated with urease be kept at 50°, all the 
urea will  be converted in  two hours. I f  the alkalinity before and after 
this procedure be determined, this will give the amount of ammonia 
produced, and hence the quantity of urea present. 

Cellulose-dissolving Enzyme.7-Mr. H. T. Brown has found, from 
experiments on various animals, pigs and horses, that the destruction of 
the vegetable cell-membrane during digestion is owing to its being 
dissolved in  the stomach by a cytohydrolyst pro-existent in the grain 
before ingestion. 

The author started from the fiLct that the cell-walls were observed 
to be breaking down before the gastric contents had passed through the 

* Comples Rendns, csi. (1890) pp. 397-9, 501-2. 
f .Jniim. ('hcni.  Sw., rrcliii. (lsH2) pp 3-12 Gt~ 

2 x 2  
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pylorus ; hence, although the small intestine was known to possess thc 
power of secreting hydrolysing enzymes, it was only necessary to examine 
the salivary and gastric juices. With saliva the results were purely neial  
tive, and consequently the dissolving action occurred in the stomach. 
Herein it might be occasioned firstly by the churning or mechanical 
action of the stomach, secondly by the natural gastric acids acting 
directly or indirectly, thirdly by a special enzyme secreted by the 
gastric mucosa, and fourthly by the action of micro-orgauiems. For 
various reasons all these foregoing causes were disproved, and in tho 
end the author had to fall back upon the hypothesis that the food is 
self-digested under the influence of a cellulose dissolving a cytohydro- 
lytic enzyme pre-existent in the grain before ingestion. 

7. General. 

Defoliation of the Vine.*--M. A. Muntz has investigated the effects 
of stripping the leaves from the neighbourhood of the grapes, which has 
been carried out from time immemorial in many parts of France, 
especially the Gironde. He finds it to be uniformly unfavourable, 
whether in wet or in dry seasons. The direct action of the rays of the 
sun is, he affirms, not favourable to the production of sugar in the 
grape. 

Composition of the Air contained within Seed-vesse1s.f-Sig. G. 
de Negri gives the following analyses of the air contained within the 
follicles of a species of Gomphocarpus ( Asclepiades) :-In immature 
follicles, CO, 9-88 per cent., 0 16.59 per cent., N 73.53 per cent.; in 
mature follicles, CO, 3.48 per cent., 0 23.15 per cent., N 73-37 per 
cent. 

Absorption of Sodium Chloride by Plants.$-From the result of a 
series of experiments on cress and radish, M. P. Lesage fin& that sodium 
chloride is present in large quautities in the stem and root of these 
plants Then the soil is watered with a solution of the salt, and that it is 
absorbed as such by the plant. 

B. CRYPTOGAMIA. 

Cryptogamia Vascularia. 
Histology of the Sexual Cells of Cryptogams.5-Herr P. Schottlander 

has repeated Auerbach's experiments I] ou the different behaviour of the 
nuclei of the mole and female reproductive cells of animals to stain- 
ing reagents, in the case of those of Cyrnnogramme chrysophylla (Filices), 
and finds similar results; the male sexual element is chiefly cyano- 
philous, the female chiefly erythrophilous. Under double staining the 
body of the antherozoid takes up E) deep blue, while the cilia, the 
posterior undulating membrane, and the posterior vesicle, are coloured 
red. In  the archegone the greater part of the nucleus of the oosphere 

* Comptes Rendus, cxiv. (1892) pp. 434-7. 
$ Comjltes Rendus, cxiv. (1892) pp. 143-5. Cf. this Journal, 1891, p. 625. 
$ Ber. Deutsch. Bot. Gesell., x. (1892) pp. 27-9. 
I/ Cf. tllis .Jouiual. 1891, p. 714. 

t Mdpighia, v. (1892) p. 428. 
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stains red, though it contains a few blue elements resembling nucleoles ; 
the protoplasm surrounding the nucleus is also an intense red. 

The reactions of the antherozoid of Aneura pinguis (Hepatics) pre- 
cisely resemble those of Gymnogramme ; no observations were made on 
the archegones. 

Sporophyte of Lycopodinae and Ophioglossacese.* - Prof. F. 0. 
Bower puts forward thc theory that the so-called (‘ fertile frond ” of 
Ophioglossum is in reality an elaborated and partitioned sporange homo- 
logous with the smaller and non-partitioned sporange of the Lyco- 
podinie. This view is supported by a comparison of the development of 
the rc  fertile frond ” in Ophioglossum and Ophioderma with that of the 
sporange in Lycopodium Selngo and davatum. In  Ophioderma the archc- 
sporial tissue becomes differentiated into sporogenous masses which 
are soon densely filled with protoplasm and develope further into spores, 
and sterile tissues which intervene between these and develope into 
the septa between the sporanges together with part of the tapete. The 
whole L‘ fertile frond ’’ of ophioglossum and Ophioderma will then corre- 
spond to the sub-archesporial mass of Lycopodium, and will illustrate 
the result of elaboration, partial sterilization, and consequent partition- 
ing of the sporange. 

If this view is accepted, Prof. Bower suggests that it may furnish 
a clue to the bridging over of the gap between the Bryophytes and 
Vascular Cryptogams ; and that all the stocks of Vascular Cryptogams 
may have originated in an elaboration similar to that which can be 
traced in the spore-bearing members of the Lycopodinse and Ophio- 
glossaces. If such a process were carried out in a sporogone such as 
that of Anthoceros, it might result in  a strobile not unlike those of 
Equisetum and Lycopodium. 

Prothallium and Embryo of 0smunda.t-Prof. D. H. Campbell 
has closely investigated the structure and development of the prothal- 
lium and embryo of Osmunda Claytoniana and cinnamomea. He states 
that the spores of both species germinate immediately, and may form a 
protoneme similar to that of the Polypodiaccae. A single two-sided 
apical cell is formed at an early period, which gives place to a nearly 
cubical one, and ultimately to a row of marginal initials. Adventitious 
prothallia are formed in both species, and that of 0. Claytoniana branches 
abundantly. The chloroplasts are sometimes of extraordinary size in 
0. cinnamomea. The autherids differ in structure from those of other 
ferns, and approach most nearly those of the Hymenophyllaceie and 
Gleicheniaceie. The antherozoids resemble most closely those of 
Equisetum ; they are formed by direct transformation of the nucleus ; the 
cilia and vesicle originating from the cytoplasm. A polar body may be 
present in the archegone, distinct from the ventral canal-cell. The stem, 
leaf, and root are developed from a tetiahedral apical cell which is one 
of the original octants of the embryo. The development appears to 
approach most nearly that of the less specialized leptosporangiate forms, 
and the author points out several points of resemblance between 
0. Claytoniana and the Marattiaces. 

* Plot. ROY. SOP., 1. (1592) pp. 265-73. 
t Aim. of Uot., vi, (1892) p p  49-94 (4 pls.). Cf. this Journal, 1891, p. 627. 
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Structure of Ophioglossum.*-M. G. Poirault calls attention to two 
or three points in the structure of Ophioglossuna vulgatum. The vascular 
bundle of the root possesses only a single phloem-structure. The only 
anomaly of the root of Ophioglossum is the absence of a pericycle at the 
back of‘ the phloem-bundles ; and this occurs also in the stem. In the 
leaf the layer of cells surrounding the outermost sieve-tubes must be 
iegarded as an endoderm. The formation of adventitious buds on the 
root docs not result from the transformation of the radical cone into a 
leafy stem ; the bud, on the contrary, has a lateral origin, and grows at 
tho expense of a portion of the segment cut off from the mo:her-cell of 
the root. The bud is not always a ramification of the mother-root ; it 
may have an endogenous origin in the cortex of the stem below the zone 
where the roots are formed. 

Tubercles of Equi5etum.f-According to M. Leclerc du Sablon, 
the underground tubercles of Equisetum maximum differ in several points 
of structure from the rhizome. The epiderm is but very slightly 
differentiated. I n  addition to the general endoderm of the vascular 
cylinder, each bundle in the tubercle has its own special endoderm,-a 
characteristic of the vascular system of the stem of some other species 
of Equisetum, e. g. E. arvense, pulustre, and sylvaticurn, but not of that of 
E. maximum. The vessels of the xylem are spiral and anuular, are 
smeller and more numerous than in the rhizome, are irregularly dis- 
posed, and not in the form of a V, mil have no lacuna on the inner 
side of the bundle, as is the case in the rhizome when mature. The 
tubercles of Equisetum sylvaticum agree in essential points with those of 
E. maximum. 

Fossil Remains in the Cu1m.S-Prof. Graf zu Solms-Laubach de- 
scribes the fossil remains found in the calcareous deposits of the Culm 
at Glatzisch-Falkenberg in Silesia. They abound in Stigmaria ; and the 
author finds also some hitherto undescribed forms. He describes one as 
Zygopteris Romeri, belonging, from the anatomy of the leaf-stalk, to a 
diiferent type from the hitherto described Z. tubicaulirr. Fragments of 
fern-roots and branches of Lepidodendron mere also found, as well as 
fern-sporanges. 

Muscinese. 
Anatomy and Physiology of Mosses.§ - Herr R. Coesfeld has 

studied several points in the structure of Mosses, especially of Poly- 
trichum commune. The elongated cells of the central bundle acquire 
their form by stretching, the nucleus at the same time changing from a 
round to a spindle-form and finally disappearing. Of the entire tissue of 
the stem of Polytriclium, this central bundle alone gives a pure cellulose 
reaction ; neither in the central bundle nor elsewhere did reagents give 
any evidence of lignification. The cells of the bundle contain (in 
March) oil and starch-grains. The bundle is sharply marked off from 
the cortical tissue by a protecting sheath. The cortical tissuc consists 

Cf. this Journal, 1891, 
1’ 500. 

* Jonrn de Bot. (Morot) vi. (1892) pp. 69-76 (1 fig.). 

t llev. GCn. de Bot. (Bonnier) iv. (1592) pp. 97-101 (6 figs.). 
1 Bot. Zlg,  1. (1892) pp. 49-56, 73-9,88-98, 105-13 (1 pl.). 
9 ‘TQ~IL clt. 1 1 ~ .  1 5 3 4 1 ,  169-76, 185-93 (1 PI.). 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 519 

of much shorter cells then the central bundle, resembling bast-cells in 
their form ; they do not give a definite cellulose reaction ; they contain 
tannin, especially in the spring. The epiderm consists of a single layer 
of cells, a t  all events in the upper part of the stern ; later it dividss by 
tangential walls. The cclls of the cortical tissue are connected with 
one another by means of pits which often can only be detected by the 
use of staining reagents. They are much more obvious in P.juniperi- 
num. The central bundle must be regarded as a rudimentary vascular- 
bundle-system; but its function is much more that of storing up and 
conducting food-material than of the simple conduction of water. I t s  
collenchymatous charactcr indicates also that it may serve as a reservoir 
of water. 

The biserial and dorsiventral arrangement of the branches (in 
Hypnum splendens) does not depend on anatomical considerations or on 
inner causes of growth ; both this peculiarit,v and the horizontal position 
of the branches are due to constant illumination on one side only ; geo- 
tropism alone, without the co-operation of light, causes the shoot to 
ascend vertically. 

Stem-leaves of Sphagnum.*-Dr. F. Ortloff publishes, in a card- 
board box, 66 photomicrographic representations of the stem-leaves of 
bog-mosses. Except in R few instances, the form, size, and arrangement 
of the cells of the leaves are clearly shown, as well as the thickness of 
the cell-walls, and the difference exhibited in these points by the different 
species and sub-species, of which 54 are delineated. The scale of 
magnification is uniformly 100. 

Algse. 

Increase in Thickness of the FlorideEe.t-Herr B. Jonsson calls 
attention t o  the concentric rings of tissue, similar to those of Lami- 
naria, in the Florides. They are especially well developed in Ahnfellia 
plicata and Phyllophora membranifolia, but occur also in other red 
sea-weeds. I n  the young apex of a shoot of Ahnfeltia the central 
string of tissue is surrounded by a chlorophyllous cortical layer, while 
in older parts the cortical layer is differentiated into a number of 
distiuct rings, sometimes as many as twelve, which may be either concen- 
tric or excentric ; two adjacent rings are usually separated by a single row 
of thick-walled cells. l 'he inner portion of each zone is of a lighter 
culour than the outer portion; and the rings themselves change from 
within outwards, from grey-green to an intense red. This structure is 
undoiibtedly due t o  a periodicity of growth ; though on what causes this 
periodicity depends is obscure. The lighter colour of the inner portions 
is attributed by the author to the interruption of the light due to the 
activity of growth which immediately follows the re-awakening of 
vegetation. The structure appears to be a contrivance for increasing 
the flexibility of the plant. Similar phenomena occur also in Melanthalia 
abscissa, and in other seaweeds belonging to the Cryptonemiacese, Gigar- 
tinacese, Rhodymeniacese, Sphrerococcaces, and Rhodomelacese. 

* ' Die Stammhlitter v. Sphagnum,' 8 pp. and 66 p l ~ . ,  Coburg, 1891. 
t L U ~ E  Univ. Arskr , xxvii. (1890,91) 41 pp. and 2 PIE. 
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Conchocelis, a new genus of Perforating Algae.'--Mr. E. A. L. 
Batters finds on empty shells, chiefly of Mya truncata and Solen vagina, 
a pink perforating alga representing a new type. When freed from the 
calcareous substance on which it grows, i t  is  found to consist of arti- 
culated branched filaments, radiating, when young, more or less from a 
central point, and of very various widths, varying between 1.5 and 7 - 5  
p. Below the horizontal layer the filaments swell out here and there 
into irregularly shaped septate simple or slightly branched inflations 
from 20 to 30 p in diameter, and 70 to 110 p in length, and usually 
consisting of from 2 to 10 cells; in the centre of each cell is (L star- 
shaped chromatophore. The plant appears to be propagated by means of 
spores formed one in each cell of the inflations. On these characters the 
author founds the genus Conchocelis belonging to the Porphyraceae, with 
the following diagnosis :-Thallus minutus, e filis rsmosis articulatis 
hic illic in utriculos septatos, forms irregulari dilatantibus, compositus ; 
propagatio fit per sporas in cellulis utriculorum evolutas; unica spora 
in singulis cellulis. 

Malformations of Ascophyllum and Desmarestia.t--Miss E. S. 
Barton describes galls on Ascophyllum nodosum and Desmarestia aculeata 
resembling those already detected on Rhodymenia palmata. Those 
produced on the Ascophyllum are almost invariably confined to the part 
of' the thallus immediately above or below the air-vesicles, and are pro- 
duced by a new species of nematode, Tylenchus fucicolus. The malfor- 
mations on the Desmarestia are due to the attacks of an undescribed 
copepod. 

Parasitic Phaeospores.$--M. C. Sauvageau describes the following 
species of Phteosporee parasitic on other a lgs  :-Elachistea stellulata ; 
B. Aveschougii ; E. (?) clandesfina ; Ectocarpus investiens; E. (?) welutinus ; 
E. Valiantei Born. (sp. ined.) on Cystoseiru. ericoides; E. brevis n. sp. on 
Ascophyllum nodosum; E. minimus Nag. (SP. ined.) on Eimanthalea lorea 
at Dover and Berwick ; E. luteolus n. sp. on Fucus vesiculosus and serratus ; 
E. parasiticus n. sp. on Cystoclonia purpicrascens, Gracilaria compressa, and 
Ceramium rubrum ; E. solitarius n. sp. on Dictyota dichotoma, Dictyopteris 

polypodioides, and Taonia atomaria ; E. fasciculafus j and Streblonsmopsis 
irritans. The eight parasitic species of Ectoearpus appear to form a 
natural group, agreeing in their small Eize, penetrating the living thallus 
of the host, and emerging from it in a more or less dense tuft. 

Spore-like Bodies in Closterium.5-Mr. A. W. Bennett describes 
spore-like bodies found in Closterium lanceolatum and striolatum. They 
are roiind or elliptical, from 20 to 40 p in diameter, bright green, and 
inclosed in cellulose. They do not appear to resemble any parasitic 
organism a t  present descrihed. 

Propagation and Septation of Vaucheria.ll-Mr. A. W. Bennett 
describes a mode of non-fiexual propagation in a Vaucheria, in the 
cscape from the filaments of naked unciliated masses of coarsely granular 

* phycol. Mem. (Murray) i. (1892) pp. 25-8 (1 pl). 
t Tom. cit., pp. 21-4 (1 pl.). 
1 Journ. dc Bat. (Rforot), vi. (1892) pp. 1-10, 36-44, 55-9, 76-80. 90-6, 97-106, 

Cf. this Journal, 1891, p. 502. 

124-51 (4 pls) § Ann. of bot.. vi. (Ib92) pp. 150-2 (1 fig.). 
jl T,m C l t  , 1'17. 152-4. 
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protoplasm, which move about in the water with a jerking motion, then 
come to rest, and invest themselves with a coat of cellulose. V. sessilis 
var. caespitosa was observed to form in its ordinary filaments thick 
gelatinous septa which remained suspended in the water after the rest 
of the filament had disappeared. 

Dictyosph*ria.*-Mr. G. Murray discusses the structure and sys- 
tematic position of this genus of siphoneous alga, and adopts the com- 
monly accepted view of its close alliance with Valonk and Anadyomene, 
among the Valoniacea. 

Fossil Cau1erpa.t-Under the name Caulerpa Carruthersii Mr. G. 
Murray describes a fossil alga from the Oolite (.Himmeridge Clay of 
Weymouth), hitherto regarded as an Equisetaceous plant. It appears 
to be nearly allied to the existing Cauleipa cactoides. 

Chlorella, Chlorococcum, and Chlorosphaera.2-Prof. A. Hansgirg 
is of opinion that Beyerinck's genus of Schizophyces Chlorella must be 
reunited with Chlorococcum, the absence of zoospores not being a cha- 
racter of sufficient constancy to justify the separation ; and, furthermore, 
that both these genera must be sunk in Protococcus, of which he makes 
two sections-Chloroeoccum, of which the species are aquatic, and Eu- 
protococcus, which includes the aerial forms. Beyerinck's Chloroqhma 
is hardly distinguishable from Pleurococcus, and C. angulosa is certainly 
identical with Pleurococcus angidosus. 

Fungi. 

Rabenhorst's Cryptogamic Flora of Qermany (Fungi). - Parts 
47-50 of this work continue the account of the Phycomycetes, under 
the editorship of Dr. A. Fischer. The description of the Chytridiacem 
is completed with the family Hyphochytriaceie or Cladochytriaoere, made 
up of the genera Cladochytrium (18 species), Amaebochytrium, Catenaria, 
and Hyphochyfrium. A list is appended of the species of animals and 
plants on which the various Archimycetes are parasitic. 

The 
account commences with a very full description of the structure of the 
MucorinR, which are divided into four families, the Mucoraceae and 
Mortierellacea?;, in which the nonsexual propagation is by means of 
motionless spores inclosed in sporanges ; and the Chsetocladiaceie and 
Cephalidaceie, in which it takes place by conids borne on conidiophores. 
The Mucoracea: include the genera Mucor (22 species, several of them 
new), flircinella, Pirella, Phycomyces, Spinellus, Sporodinia, Rhizopus 
(7 species, 1 new), Absidia, Thamnidium, Chstostylum, Helicostylum, 
Dicranophora, Pilaira, and Pilobolus (7 species). The Mortierellacete 
are made up of the genera iVortierella (14 species), and Herpocladium ; 
the Chatocladiacea of the single genus (Ihstocladium ; the Cephalidacete 
of Piptocephalis (8 species), Syncephalis (17 species), and Xyncephal- 
nstrum. 

Next follow the Oomycetes, of which we have in these numbers a 
complete monograph of the German species of the first order, the Sapro- 

The whole of the Zygomycetes are included in these parts. 

* Phycol. Mem. (Murray) i. (1892) pp. 16-20 (1 pl.). 
t Tom. cit., pp. 10-15 (2 pls.) 
$ SB. I< Bohm. Gescll. IViss., 1801, pp. 298-9. Cf. this Journal, 1891, p. 232. 
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legnine. After a full account of their structure and life-history, the 
Saprolegninw are classified under the two families Saprolegniacea and 
Monoblepharidaces. The Saprolegniacea comprise the genera Pythiopsis, 
Sapvolegnia (9 species classified under an asteropltara, a ferax, and a 
monilifera group), Leptolegnia, Achlya (9 species), Aphanomyces, Dic- 
t y u c h ~ s ,  Aplnnes, Apodya, Apodachlp,  and Rhipidium. The Nono- 
blcpharidacese are made up of Monoblepharis, and a new genus separated 
from it, Gonapodya. 

Effects of Mechanical Movement on the Lower Fungi.*-Mr. H. L. 
R u s 4 l  has carried out a series of experiments on the effects of con- 
cussion on the growth of some low organisms-Nonilia candida, Oidium 
albicans, and Saccharomyces Mycoderma. He finds that constant agitation 
affects very strongly the increase in number of the cells formed, and con- 
sequently the amount of organic matter produced, the increase in growth 
amounting to as much as from 200 to 300 per cent. The formation of 
hyphel filaments is, on the other hand, retarded by constant movement, 
and the amount of fermentation products, as determined by the alcohol 
formed, undergoes a sensible diminution. The cause of the more rapid 
ccll-multiplication appears to be chiefly tho greater aeration of the 
culture. 

Massee's Phycomycetes and Usti1aginese.t--In this volume Mr. G. 
Massee gives a general account of the structure of three groups of 
Fungi, the Mucorini, Peronosporez, and Ustilagineie, followed by a 
diagnosis of all the British genera and species. 

Retarded Germination of Bcidiospores. $-M. G. Poirault records 
an i. $tance of the germination of the aecidiospores of Rcestelia cancellata 
at periods varying from one to two weeks after they had been placed in  
Fuitable conditions, contrary to what had previously been observed to be 
the case with secidiospores. The same spores had previously withstood 
a low temperature of - 7" to - 8" C. 

Parasitic Fungus on the Lombardy Poplar.$-M. P. Vuillemin 
gives further details Gf the life-history of Didymosphsria populina, a 
para7itic fungus belongjng to  the Pyrenomycetes, nhich has caused great 
destruction to the Lonihardy poplar during recent years in the north of 
Europe and of America. He  supports the view of Moebius I) that con- 
tinual non.sexua1 propagation of a species is  not necessarily fatal to its 
vigour; and attributes the liability to disease of this variety of the 
poplar, mhich has never been propagated in any other than a non-sexual 
manner, to a succeEsion of severe winters, followed by wet summers, 
which have been specially favourable to the development of the parasite. 

Gnomonia erythrostoma T-Herr B. Frank has studied the life- 
history of this parasitic fungus, which attacks both the sweet and the 

* Bot. Gazette, xvii. (1892) pp. 8-15. 
t ' Brit. Fungi : Phycomycetes and Ustilagineae ' (8 pls.), London, 1891. 

1 Journ. de Bot. (Morot) vi. (1892) pp. 59-60. 
§ Rev. XIycol. xiv. (1892) pp. 22-7 (1 pl.). 

t Zeitschr. f. Pflamenkraakheiten, i. (1891) pp. 17-24. See Bat. Centralbl., 

(;redlea, XX. (1891) p. 45. 

Cf. this Journal, 1889, p. 681. 
Cf. this Journal, 1891, p. 494. 

(189") p. 333. 

See 

xlix. 
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bitter cherry in Germany, and describes some fresh points of interest. 
He  finds that it is  when the sperrnogones and peritheces of the fungus 
appear on the base of thc lamina of the leaf near the leaf-stalk, that the 
disease is most infectious. I t  then causes ‘‘ mummification ” of the leaf- 
stalk, and the leaves remain attached to the tree. When the disease 
attacks only the apical portion of the leaves, they fall off, and do not 
spread the infection. 

Myxotrichum.*-M. J. Costantin reduces this genus of Fungi to 
the two species nz; chartarum and zruginosum. I n  the former species 
the spores are distinctly formed in an ascus the membrane of which 
very soon distlppears into gelatin. I t  is very nearly allied to Gymno- 
aacus uncinrrtus, but differs in its habit, growing on paper instead of 
being fimicolous, and in some points of structure. The other alleged 
specics of Myxotrichum, M. rarum, murorum, fuacum, and resinae, have 
nothing in common with these two, and are probably conidial forms of 
Ascomycetes. 

New polymorphic Eypocreaces.f-Sig. A. N. Berlese describes two 
new species of Hypocreaceae, with the following characters :- 

Melanospora globosa. This occurs in four distinct forms-micro- 
conidial, megaconidial or chlamydosporous, spiro-bulbilliferous, and 
perithecial or ascophorous. The conidial form is destined for the diffu- 
sion of the species. The  spore-bulbils cannot be regarded as the result 
of the degradation of ascophorous peritheces, but are an apogamous 
apparatus for the preservation of the species. There does not exist in 
this species a true pollinode; nor can any distinct sexual function be 
attributed to the primary cortical hyphz. We have an example of the 
apandry which occurs in other Ascomgcetes. The microconidial form 
is identical with an Acrostalagmus allied to A. atrum, while the chlamydo- 
sporous form is known as Acremonium atrum. 

This occurs also in the same four forms. 
The microconidial furm represents a species of the alleged genus 
Oospora, the chlamydosporous form one of Mycogone, the sporo-luulbil- 
liferous form one of Pupulospora. 

Ripe-rot of Grapes and Apples.$-According to Mr. E. A. South- 
worth, the so-called bitter-rot of the apple is produced by the same 
parasitic fungus as the ripc-rot of the grape, Ghosporium fructigenum 
(Ascochyta or Septoria rufo-maculans) ; but in the latter case it does not 
produce the bitter taste which it does in the former. It can apparently 
pass, by infection, from one fruit t o  the other. I ts  attacks cause the 
grapes to become transparent, aud to wither up ; on the apple it produces 
brown depressed spots, which spread rapidly over the whole surface. 
The microscopical structure of the fungus is extraordinarily variable. 
The spores are either two- or three-celled, and often produce secondary 
spores. The pycnids and conceptacles were not satisfactorily observed. 

Perithece of Aspergillus fumigatus.9-Dr. J. Behrens finds the 
hitherto unknown peritheces on cultures of this fungus obtained from 

Sphzroderma, bulbilliferum. 

* Bull. SOC. Bot. France, xxxviii. (1891) pp. 314-8. 
t Malpighia, v. (1892) pp. 386-418 (2 pls.). 
1 Joorn. of Mycol., vi. (1891) pp. 164-73 (1 pl.). See Bot. Centralhl., 1. (1892) 

p. 56. $ ( h t r d l h l .  f. BaktcliOl. 11. Pnrasitoiik, xi. (1892) pp. 335-7. 
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fermenting tobacco. Their mode of formation shows that Aspergillus 
fumigatus is the conidial form of a true Eurotium. 

Lachnidium acridiorum.*-M. A. Giard has further investigated the 
life-history of this fungus parasitic on Acridium pewgrinurn. It occurs 
in two principal forms, a Cladosporium and a Fusisporium form. I n  
old cultures there are frequently found chlamydospores, formed at 
first of a single cell, afterwards of two,.placed one above the other, 
the terminal one being larger and with thicker walls. The fungus has 
then all  the characters of the genus Sarcinella. A parallelism is 
thus established between the different stages of Lachnidium and those 
of Cladosporium; and it is probable that Lachnidium must be placed 
either in the Perisporiacere or the Sphseriaceae; and that the genera 
described as Hormodendrm, #arcinella, Xtevphylium, Macrosporium, 
and Mystrosporium, are but stages in the evolution of various Asco- 
m ycetes. 

Spotted Anthracn0se.f-M. L. Mangin describes the nature of the 
injuries inflicted on the vine by this disease, caused by the attacks of 
Sphaceloma ampelinum. The deformations are essentially due to the 
progressive and complete dissolution of the pectic substances caused 
by the parasite. It also causes an irritation which results in the 
suberification of the layer of cells adjacent to the part attacked, which 
cuts off the diseased from the healthy part. It is in the buds and 
the young branches that the parasite attains its fullest development. 

D0assansia.S-Dr. W. A .  Setchell gives a further minute description of 
the twelve species of Doassansia which he has already described, together 
with the allied genera Coynuella and Burrillia. 

Oak-cancer.9-According to Prof. R. Hartig, this disease, which is 
exceedingly destructive to young oaks in Germany, is due to the attacks 
of a parasitic pyrenomycetous fungus Aglaospora teleola, the mycele 
of which penetrates into the mood. Further damage is then often 
caused by Nectria ditissima. 

Dictyonema.l/-M. P. Hariot regards this as a genus of true lichens, 
including as synonyms Dichonema, Mipidonema, and Laudatea. The 
fungus belongs to the Hypochnaceae, and probably to the genus Conio- 
phora ; the basids are four-spored ; the alga is a Scytonema. All the 
species hitherto described should be included under one, D. sericeum, 
which occurs in various forms. The thallus is sometimes crespitose 
and but little developed ; sometimes silky, spongy, filamentous at the 
margin and reticulate ; when fully developed it is neither reticulate, 
silky, nor spongy. The alga undergoes considerable change in the 
lichenification. 

‘‘ Ginger-beer Plant.”~-Prof. H. Marshall Ward has examined the 
nature of the compound organism which results from the fermenta- 

* Comptns Rendus, cxiii. (1891) pp. 813-6. Cf. this Journal, 1891, p. 636. 
t LOC. cit., cxiv, (1892) pp. 777-SO. 
$ Ann. of Dot., vi. (1892) pp. 1-48 (2 pls.). Cf. this Journal, 1891, p. 780. 
5 SB. Bat. Ver. Illiincl~en, March 14, 1892. See not. Centmlbl., 1. (1892) p. 74. 
1) Bull. POC. Mycol. France, vii. (1891) pp. 32-41. See Bot. Centralbl., 1892, 

Deill., p. 19. T Proc. Roy. Soc., 1. (1892) pp. 261-5. 
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tion of ginger-beer. It occurs as jelly-like semi-transparent yellowish- 
white masses, aggregated into brain-like lumps, or forming deposits a t  
the bottom, and presenting a general resemblance to kephir. Prof. 
Ward finds that i t  consists esseiitislly of a symbiotic association of a 
specific saccharomycete and a specific schizomycete, both new, which 
he proposes to name Sacchnromyces pyrijormis and Bacterium vermiforme. 
IU all the specimens examined, Mycoderma cevevisig and Bacterium aceti 
were also met with, and, as foreign intruders, some or other of the 
following :-(1) a pink or rosy yeast-like form, Cr!/ptococcus glutinis ; 
(2) a small white microbian top-yeast, with peculiar characters, and 
not identified with any known form; (3) the ordinary beer-yeast, 
Saccharomyces cerevisia: ; (4) three, or probably four, unknown 
yeasts of rare occurrence; (5) a spore-forming bacillus which liquefies 
gelatin with a greenish tinge ; (6) a large spore-forming bacillus 
which also liquefies gelatin; (7 and 8) two, perhaps three, other 
Schizomycetes not identified; (9) a large yeast-like form which 
grows into a mycele, Oidium hctis; (10) a common blue mould, Peni. 
cillium glaucum ; (11) a brown torula-like form, Dematium pullulans ; 
(12) one, or perhaps several, species of torula, of unknown origin and 
fate. 

Saecharomyces pyriformis is an anaerobic bottom-yeast, forming 
spores, and developing large quantities of carbon dioxide, but forming 
little alcohol. It has also an aerobic form, in which the cells are club- 
shaped or pyriform. I t  inverts cane-sugar and ferments the products, 
but does not ferment milk-sugar. Bacterium oermiforme occurs as 
filaments or rodlets, curved or straight, encased in a remarkably thick 
firm gelatinous sheath , and decidedly anaerobic. 

Cul iviting the Ascospores of Yeast.*-Prof. J. C. Arthur states 
that v gorous actively growing yeast-plants which are transferred directly 
to moist slabs of plaster of Paris, develope their ascospores with great 
rapidity j the sudden change from a condition with abundance of nutri- 
ment to one with almost total absence of it, appears to favour their 
development. The method pursued by Prof. Arthur was to add a little 
yeast taken from a fresh cake of Fleischmann’s compressed yeast to a 
Pasteur solution. I n  a day or two the liquid was poured out of the flask. 
Some of the flocculent material adhering to the glass was spread upon 
the surface of a freshly made cake of plaster of Paris, and the whole 
covered. I n  a few days an abundant crop of ascospores was obtained, 
which were easily coloured by methyl-violet. 

African 7Jredineae.i-Herr P. Magnus describes a collection of 
Uredineae from the Italian colcny of Erythrren on the Red Sea, among 
which is an interesting new species Pucciniastmm Schweinfurthii, 
parasitic on a species of Rhamnus. Its  mycele permeates whole 
twigs and branches of the host, fructifying on the under Ride of the 
leaves, and producing a true “ witch-broom.” The recidium of 
another species, Phoma Acaciae, produces a similar malformation on 
Acacia etbaica. 

* Bot. Gazette, xvii. (1592) pp. 92-3. 
T Bcr. Deutd i .  Bot. Gewll., x. (15%) pp. 43-9 (1 p:). 
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Uromycetes of the Leguminosze.*-M. P. Hariot describes thirty- 
five species of Uromyces parasitic on various species of Leguminosa, five 
belonging to the section Eu-uromyces, twelve to Hetero-uromyces, six to 
Uromycopsis, and twelve to Lepto-uromyces. 

Puccinia.7-Sig. R. Pirotta proposes a classification of the species 
of this genus under five sections, viz. :-( 1) Leptopuccinia, (2) Micro- 
puccinia, (3) Hemipuccinia, (4) Pucciniopsis, and (5) Eupuccinia. The 
first three sections are again divided into species with and species 
without paraphyses. In Pucciniopsis no species is known with para- 
physes. Eupuccinia is again divided into Auto-eupuccinia and Hetero- 
eupuccinia; in the first there are no species with paraphyses ; the second 
is again divided into those with and those without paraphyses. 

Vascular Hyphae of the Agaricineae.$-From an examination of a 
large number of species belonging to 44 genera distributed through 
the various forms of Agaricineae, M. C. Van Bambeke has arrived a t  
the following general conclusions :- 

Some elements, distinct from the fundamental and connecting 
tissues, called laticiferous vessels, sap-ducts, oleiferous vessels, &c., and 
included under the general term vascular hyphae, are to be met with 
probably in all the Agaricineae. The number of the vascular hyphe, 
their dimensions, shape, their arrangement, and course, and the nature 
of their contents, vary according to the genus, and often in the same 
genus according to the species, and in each species in the different 
parts of the carpophore. The vascular hyphe may be found in all 
parts of the carpophore, that is, in the stipe, the pileus, and the Iamella. 
The  last subdivisions of the vascular hyphse terminate frequently in 
the lamcllre between the elements of the hymene, either in an open 
end or in cystids ; similar terminations are found sometimes at the peri- 
phery of the pileus and of the stipe. The contents of the vascular 
hypha are often of a complicated chemical composition, and include, 
among other substances, independently of colouring matters, resinous 
substances, fatty matters, albumen, glycogen, and dextrines. The 
vascular hyphse other than the laticiferous vessels of the Lnctario- 
Russulacea, do not deserve, in a general sense, the name of oleiferous 
vessels. From the presence of glycogen in the vascular hypha, 
especially in their young stage, and from their penetration into the 
different parts of the carpophore, we may conclude that these organs 
play an important part in the distribution of nutritive substances ; but 
i t  is probable that the vascular hyphse fill yet other functions; con- 
sidering their frequent termination at the periphery (between the 
elements of the hymene, h . ) ,  it may be that they are instrumental in 
the elaboration and excretion of certain fluids or solids. At present 
tile vascular hyphte have only been employed, as elements of classifica- 
tion, for the group of the Lactario-Hussula-fe. They may, however, 
be used with the other Agaricinere, for they may furnish in many cases 
important characteristics,. either generic or specific, in the same way as 
the fundamental, connecting, and supporting tissucs. 

* Rev. Myool., xiv. (1892) pp. 11-22. 
t Nuov. Ciioni. Uot. Ital., xxiii, (1891) pp. 578-51. 
1 Bat. Jaxrb. ( G a t )  iv .  (1592) pp. 156-239. 
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Hirsutella, a new genus of Entomogenous Hymenomycetes.*- 
M. N. Patoaillard describes under this name a new genus of Clavariese, 
with the following diagnosis :-Homobasidial Hymenomycetes, in the 
form of simple or branched, erect, rigid, almost coriaceous clubs ; 
hymenium amphigenons, distinct ; basids nearly or quite sessile ; sub- 
hymenium 0 ;  sterigmas 1 or 2, subulate, greatly elongated; spores 
colourless. The species on which the genus is  founded, H. entomophila, 
was found in Ecuador parasitic on a coleopterous insect allied to the 
Chrysomeleae, the dead body of which was fixed by the mycele of tho 
parasite to the lower surface of a leaf. The basids differ in form from 
that of most Clavariez, being regularly ovoid and narrowed at both 
ends. The single sterigrns is inserted at the summit of the basid, and 
bears a single spnre at its apex. M. Patouillard proposes to refer to 
the same genus Pterula serosa Peck, and Typhula gracilis Berk. and 
Desm. 

Septobasidium, a new genus of Hymen0mycetes.t-N. N. Patouil- 
lard describes under this name a new genus of heterobasidious Hymeno- 
mycetes, founded on Thslephora pedicellata, to which is added also a 
new sp , S. velutintim. The genus is characterized by being filamentous 
and coriaceous, not gelatinous, with a distinct hymene, the basids of 
which are a t  first simple and globular, afterwards cylindrical and sep- 
tsted transversely, straight or curved, bearing the sterigmas on their 
convex portion. 

New Genera of Gastr0mycetes.S-Mr. A. P. Morgan describes the 
two following new genera of puff-balls from the United States. 

Bovistellu. Myceles funicular, rooting from the base ; peridium 
sub-globose, with a well-developed base ; cortex a dense floccose sub-per- 
sistent coat ; inner peridium thin, membranaceous, dehiscent by a regular 
apical ostiole ; sub-gleba cellular, cup-shaped above and definitely limited, 
persistent j capillitium originating within the tissue of the gleba, the 
threads free, short, several times dichotomously branched, the main stem 
thicker than the diameter of the spores, branches tapering ; spores small, 
globose or oval, even, pedicellate. 

Catastoma. Mycele filamentous, proceeding from all parts of the 
surface ; peridium subglobose, without a thickened base ; cortex a fragile 
coat of loosely interwoven hyphs ; capillitium originating from the 
inner surface of the peridium ; spores globose, warty, pale brown, sessile 
or pedicellate. 

Protophyta. 
a. Schizophyceae. 

Schmidt’s Atlas der Diatomaceen-Runde.-The last part of this 
magnificent work (Heft 43, 44) comprises 8 plates (169-176) in which 
are illustrated species belonging to the genera Aulacodiscus, Biddulphia, 
Grayiu, Actinoptychus, Truania, Actinodiscus. Tricera fium, Lithodesmium, 
Trinacria, Navicicla, Nelosira, Paralia, and Troehosira. 

* Rev. Frlycol., xiv. (1532) pp. 67-70. 
t Journ. ale Bat. Olorot) x i .  (1x32) pp. 61-1 (2 fig?..). 
i Juurn. CiLcinuati SOC. Sat.  Hid., xiT. (lS92) pp. 141-S (1 fig.). 
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S. Schizomycetes. 

Nature and Action of Enzymes produced by Bacteria.+-Dr. A.  
Macfadyen finds that the bacteria which liquefy gelatin do so by means 
of a ferment or enzyme, the action of which on gelatin can be demon- 
strated apart from the cells that produce it. The amount of this proteo- 
lytic enzyme secreted varies with the nature of the soil; the amount 
present in gelatin cultures of the bacteria is relatively small, that 
secreted in simple meat-broth cultures is  much larger, and this fluid is  
the best medium for the production of the soluble ferment. The action, 
as well as the amount, of the ferments varies with the nature of the 
soil. The active ferments are contained in glycerin extracts of the 
bacteria ; and the glycerin extracts of spirilla reduce Loew's reagent, 
acting in this way like the protoplasm of the living cell. 

Streptothrix and C1adothrix.t-According to MM. C. Sauvagcau 
and M. Hadais, these two genera have been confounded with one another 
by some writers. CZudothrix is, however, a true Schizomycete, while 
Streptothrix includes Actinomyces, and is a hyphomycetoiis fungiis. Both 
these names must, however, be suppressed in favour of Oospora. The 
authors describe tno  new species, 0. Hetchnikowi met with in the water 
of a conduit, and 0. Guignnrdi, accidentally in a culture. The forma- 
tion of spores was observed in the latter, but not in the former 
species. 

Research-methods and the Immunity Question.$ -The remarks of 
H. Ruchner, on the methods adopted by the phagocytists and plasmatists 
in dealing with the immunity question, really constitute a reply to the 
doings of MM. Metschnikoff and ROUX, noticed in this Journal, 1891, 
pp. 240 and 785. These remarks are chiefly polemical and critical, do 
not adduce any new facts or ideas, and are merely iterations of the views 
of the plasmatists, that is  to say, that the chief bactericidal virtues reside 
in the blood-plasma, and that the experimental methods adopted are free 
from objection. The author, however. admits that some of the phenc- 
mena observed by the phagocytistfl really occur, but that the interpreta- 
tion put on them is open to objection. 

I t  is conceded that phagocytosis exists, that bacteria are picked up by 
certain cells, but whether the cell devours the microbe and continues to 
live, or whether the pair pass away together, is not yet proven. According 
to the author any influence unfevourable to the virus is exerted before the 
inception by the ameboid cells, the phenomena of leucocytosis and of 
phagocytosis being a sequel or after consequence of this unfavourable 
influence. 

Immunity and Resistance to  Toxins.§ - Messrs. L. Brieger, S. 
Kitasato, and A. Wassermann, sfter laying down the proposition that an 
orgenism is immune when a disease-germ is unable to develop within it, 
point out that the detrimental action of micro-organisms is due eitlier 
to 8 mechanical interference with those conditions without \\hi& life 

* Journ. Anat and Physiol., xxvi. (1892) pp. 409-29. 
omptes Rendns, cxiv. (1892) pp. 559-62. 

'entralbl. f. Ihkteriol. u. Parasitenk., x. (1891) pp. 727-36. 
k i t s c h .  f. Hygiene, xu. pp. 137-%2. see Biol. CCntI'dlJl., xii .  (1S02) 

pp. 250-6. 
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becomes impossible, or to the fatal toxemia resulting from the absorp- 
tion of the metabolic products of the micro-organism. 

As an example of the first kind anthrax is cited, and of the latter 
cholera, typhus, diphtheria, tetanus. Thus the former class of patho- 
genic orgenism may be termed septic and the latter toxic, and while 
the septic organisms are combated either by immersing the organism 
or rapidly killing the bacteria, a toxtmia can only be opposed by the 
encountering it with an antidote. 

The toxemia may be neutralized in one of two ways, either by a 
direct antidote or by means of a preliminary treatment which shall 
render the animal unsusceptible (giftfest). 

The attention of the authors was chiefly devoted to obtaining a 
substance which should possess the property of neutralizitig, or at least 
being inimical to bacterial poison. This was found in extracts of the 
thymus and lymphatic glands, and numerous examples are given of the 
eficacy of these substances against the poisons of cholera, tetanus, diph- 
theria, &c. Even the blood-scrum of rabbits which had been rendered 
invulnerable by means of the thymus extraot was found to confer similar 
immunity. 

But the interesting curiosity about the immunizing substance is that 
after 11 it is not contained in the thymus but is only developed therein 
after bacteria have been cultivated in a nutrient medium to which tlie 
thymus extract has been added. For no amount of the thymus extract 
of itself confers even modified immunity, cimsequently the immunizing 
substance must be a bacterial product ; and this is confirmed by the fact 
that there can be obtained from typhus cultivations a substance which 
m i l l  confer on mice invulnerability against very strong typhus in- 
toxication, The cells of toxic bacteria therefore produce at one and the 
same time a specific poison and a substance inimical to this poison. I n  
the typhus bacilli it remains incorporated with the microbe itself, for 
only small quantities of the protective principles can be obtained after 
passing n cultivation through a Chamberland's filtcr. 

Narcosis and Immunity.*-Prof. E. Klein and Dr. C. F. Coxwell 
give the results of some experinients made by narcotizing frogs and rats 
with a mixture of equal parts of cliioroform and ether, and inoculating 
them with anthrax. The iiarcosia was kept up for some minutes, and 
the injection was a pretty strong dose of virulent anthrax, the frogs 
receiving the virus in the dorsal lymph-me, and the rats in the sub- 
cutaneous tissue of the groin. The object of these experiments was to 
see to what extent the natural immunity of these animals would be 
affected by these anesthetics. 

I n  series i. frogs, in series ii. rats, were narcotized, and injected 
during narcosis. In 
series iii. the injections were made at various intervals before narcotiza- 
tion: one of these showed that anthrax spores were not destroyed in  
four hours. I n  series iv. the injections were made after narcosis; it 
was found that one hour sufficed for tho aniinals to recover from tho 
effects of the narcosis. 

All died ; all tlie control animals remained alive. 

* Centmlbl. f. Baltteriol. u. €'nr:isiteiili., xi. (1S92) pp. 464-7. 
1892. 2 0  
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Experiments on similar lines made with a number of other pathogenic 
micro-organisms on refractory animals gave negative results. 

Denitrifying Aerobic Ferment found in Straw.* - After alluding 
to the existence of the nitrifying ferment present in all cultivated 
soils, M. E. Br6al shows that there exists another ferment in straw and 
other vegetable debris which has a denitrifying action. If straw be 
tested with diphenylamin eulphate, t.he presence of nitrates on its surface 
can always be demonstrated; but if it  be kept for a few days in water 
the reagent no louger indicates nitric acid, although it is seusitive to 
one ten-millionth of a gramme. I f  to the straw water be added 
continually increasing quantities of nitrates, these wi l l  rapidly dis- 
appear. 

That this reduction of nitric acid is due to a ferment may be shown 
by sterilizing the straw by meaus of heat or an nutiseptic such as the 
bichloride of mercury ; the nitrates then no longer disappear. 

Bacterioidal Forms in Tissues and Eggs of Insects.? - Prof. F. 
Blochmann describes bodies which resemble in many respects bacteria. 
l u  the fat-l)ody of insects, such as Phyllodromin germanica aud Periplatt eta 
orientalis, these rodlets may be easily seen if a small piece of this tiesue 
be squeezed between cover-glass and slide, and examined in water or 
some indifferent mcnstruum. They may easily be demonstrated as cover- 
glass preparations and by Btaining with gentian violet. The rodlets are 
6-8 p long, and usually slightly curved. The ends stain deeply, while 
the middle part remains as a clear space. Sections exhibit the structure 
and relations of these bodies even better than cover-glass preparations. 
The material sliould be fixed with alcohol, and stained with logwood, or by 
Gram’s method. 

The rodlets are seen singly or in pairs, the pairs being shorter than 
the single rods, I n  some cases there ie an expansion at the ends which 
seems constricted off from the rod. Similar appearances were observed in 
some eggs of these insects. 

Resides the two insects mentioned, the rodlets were found i n  many 
ants wherein they are longer, measuring 10-12 p, and exhibiting in the 
middle a strongly refracting corpuscle, which became more visible after 
treatment with 1 per cent. acetic acid. 

mi th  regard to these budies, the important question arises whether 
we have to deal with bacteria living in symbiosis with the insects, or 
whether the bodies are products of the cells in which they are found. 

In  support of the former view is the fact that Prazinowski has culti- 
vated the bacterioidal forms of the Leguminosse, while against it  are the 
negative results of t,he author’s own cultivation experiments. 

Pigment of Bacillus ppocyaneus.$-Dr. Rohrer cultivated, from the 
pus of a case of acute otitis media, Bacillus pyocganeus on gelatin rolls 
to which 1/4-1 ccm. of 2 per cent. hexaethyl-violet solution had been 
added. The principal result appears to  have been that though the 
f(miation of pigmeut was not prejudiced, yet the blue aud fluorescing 
pigment was replaced by dark brown-red pigment, pyoxanthin. On potato, 

t Ceutdbl .  f. Bakteriol. u. Psroaitank., xi. (1802) pp. 23-20. 
1 Toiil. cit., pp. 3127-35. 

Comptes Rendus, rxiv. (1892) pp. C$l-4. 
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the pigment, at first red-brown, soon assumed a dark-green hue, while old 
cultivations of B. pyocyaneus a and /3 developed yellowish-red or greyish- 
red pigment. 

Albuminoid cultivations yielded fluorescing pigment through twelve 
generations, while on yelk pyoxanthin was soon and copiously de- 
veloped. Heating bouillon cultivations up to 37” C. did not seem to have 
niuch influence on pigment production. On 2 per cent. pepton water 
and on sterilized human saliva, blue pyocyaniu was exclusively produced. 

The virulence of the particular B. pyocyaneus with which the author 
experimented, and which was originally obrained from the middle ear, 
was shown by the death of the animal experimented on. From the tissues 
and juices mere obtained cultivations which yielded copious pigment 
forma tion, 

The author’s own experiments are preceded by a lengthy summary of 
the results obtained by previous observers. 

Influence of the Soluble Products of Staphylococcus pyogenes 
aureus.*-MM. A. Rodet and J. Courmont find that if the soluble pro- 
ducts secreted by Staphylococcus pyogenes aureus be injected inti, rabbits, 
the sensitiveness of these animals towards the pyogeuic microbe is 
increased. 

The simultaneous introduction of this micrococcus and of its soluble 
products hastens the animal’s death, and favours suppuration if the 
former is  present in the blood and the latter be injected into the 
tissues. 

The organism retains this susceptibility as strongly after a lapse 
of three months as after t w o  days. Kidney lesions were frequently 
present under these conditions. Filtered cultivations retained this 
favouring property for 20-24 days after filtration, alhhough their toxicity 
diminished. No perceptible icfluence was observed from cultures of 
different ages. More than 60 animals were experimented on. 

Decolorizing Bacillus obtained from Sputum.t-M. Legrain isolated 
from phthisical sputum a bacilliis which possesses in a striking degree 
the faculty of decolorizing solid nutrient media which have been 
stained with anilin dyes. From the experiments carried out, it would 
seem that this Iiacillus is identical with a species described by Cazal 
and Vaillard in the ‘ Annales Pasteur,’ 1891. This decolorizing poten- 
tiality is intimately connected with the fact that the bacilhs imparts a 
strong alkaline reaction to  the medium in which it thrives. 

Natural  QIethods of Elimination of Staphylococcus pyogenes aureus.t 
-A male aged twenty, who for six weeks had been suffering from boils 
on the left forearm, hurt his left knee, but the skin was not wounded. 
The next day there was pain and swelling of knee, and these were 
succeeded by symptoms of suppuration fever, high temperature, profuse 
sweatings, delirium. The knee-joint was opened, and from the exudate 

See Centralbl. f. Bakteriol. u. Parasitenk., xi. 

See Centralbl. f. Bakteriol. u. 

See Centralbl. f. BakterioL u. Paraaitenk., xi. 

* La Province W d . ,  1891, p. 138. 

t Annilea de 1’Institut Pssteur, 1891, p. 703. 

1 La Riforma bled., 1891, p. 289. 

(1894) p. 249. 

Parasitenk., xi. (1892) p. 56. 

(1895) p. 250. 
2 0 2  
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was cultivated ,Yf. pyogenes azireus. During the after course of the 
cliseasc tlio skin becnuie covered with a niiliary vesicular eruption, frorn 
the contcnts of which, and also from tho urine, mere cultivated S. 
pyopnes aweus ,  but no other organism. 

This case of Stapphylococczts septicemia with traumatic suppurative 
aytlirosynovitis shows, says Sig. G. Tizzoni, that though the cunditions 
for destroying the pathogenic agcnt are ivanting i n  the blood, the 
organism strives to free itself therefrom in various natural ways, as by 
the skin and kidneys. Hence, not only the wound-discharges, but 
also the urine and linen of patients so suffering should be carefully 
disinfected. 

Appearance and Spread of Micro-organisms in Alimentary Canal 
of Animals.*-Until reoently the time of the first appearance of micro- 
organisms in  the intestinal canal could not be considered as settled. 
Rienstock maintained that no bacteria could be found in the meconial 
fzccs of children fed entirely on milk. On the other hand Escherich 
discovered microbes in the rectal contents in  from 4 to 18 hours after 
birth. Pe t  neitlier tlie one nor the other of these investigators touched 
the question when the presence of bacteria in  the small and large intes- 
tinc can be dc termined, and also left undecided whether bacteria could 
gain cntrancc to tlie intestinal tract per aninn. 

To solve these problems D. Popoff made bacteriological examinations 
of the ftetal meconium of calves and of the intestinal contents of newly 
born cats and dogs. I n  the latter instance animals which had h e n  
suckled and also those which had not were submitted to examination. 

The  f e t a l  meconium contains 
iindcr physiological conditions neither aerobic nor anaerobic bacteria, 
but it serves RS a good nutrient medium for bacteria. T h e  time of the 
appearance and spread of microbes in  the intestinal canal of newly-born 
anirnals depends entirely on the milk. The  esophagus is the only may 
by which bacteria and their spores penetrate into the intestinal canal. 
I3 ictcria can be demonstrated in  the meconium twexity-four hours after 
birth. 

Influence of Variations of the Medium on the Action of Pyogenic 
Micr0bes.t -&I. Herman made experiments with Staphylococcus pyogenes 
aui eus, the cultivations being regularly transferred every two days to 
fresh calves’ bouillon to which 2 per cent. pepton and 1 per cent. sodium 
cliloride were added ; the temperature was constantly 37”. Repeated 
coiintings of the plates showed that i n  forty-eight hours 1 ccm. of these 
cultivations contained an average of 520 millions of germs. 

The results attained are summed up by the author as follows:-- 
(1) At least half a inilliard of staphylococci are necessary (a two days’ 
cultivation a t  37’) to produce a subcutaneous abscess in a rabbit. 
(2) Certain chemical substances, themselves not being pyogenic, favour 
the action of St. albus; for example, 3 per cent. carbolic acid, watery 
extract of staphylococcus cultivation, and 1 per 1000 bublimatc. (3) 

See Centrdbl. f. Cd,tcriol. u. Parasiteuk., xi. (1892) 
pp. 214-3. 

See CentrJbl. f. Raliteriol. ti. P,trasitellk., 
x. (1891) p. 8Ud. 

‘l’hc author’s results mere as follows. 

* Wr itscli, 1691, No. 39. 

t A n n .  Inyt Pasteur, 1891, p. 243. 
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The effect of an inoculation varies considerably with the infection path, 
each tissue having very different power of resistance, the ordcr of 
sensitiveness being anterior chamber of eye, vascular system, connective 
pleura, meninges, peritoneum. (4 j Division of the sciatic nerve favours 
the localization of staphylococci circulating in the blood. 

Hereditary Transmission of Characters artificially acquired by 
Bacillus Anthracis.*--DL C. Phisalix finds that by heating successive 
generations of anthrax cultivations np to 42", tlicsc bacilli lose their 
power of forming spores, and that when tbe fourteenth genevation is 
reached the cultivations are not only asporogenous, but injections into 
mice are inert. As a result of these experiments, the author infers that 
slight modifications impressed on these microbes may become permanent 
in the course of a certain number of generations, and that under these 
conditions is produced a real accumulation of hereditary influences. 

Effect of Carbonic Acid on the Vitality of Micro-mganisms.7- 
The results obtained by Herr C Fraenkel from experiments with a view 
to ascertaining the action of carbonic acid on micro-organisms may be 
summed up very shortly. A certain number of bacteria mill thrive in 
CO, almo-t just as well as i u  ordinary atmospheric air. Others may 
grow in CO,, but their development is more or less retarded o r  impeded. 
A third group will not grow when cultivated under the usual conditions, 
but will develop at incubation temperature. A large number, for 
example many saprophytes, will not thrive in CO, nuder any conditions ; 
these may not be killed by the gas, for on replacing it with atmospheric 
air they mill begin to grow again. Some bacteria, and among these are 
important pathogenic species, are killed by CO, : yet, notwithstanding 
it,s inhibitive and partially antiseptic action, CO, has no power to arrest 
decomposition ; nor does it appear to possess any power to  attenuate the 
virus of pathogenic bacteria. 

A relatively slight addition of ordinary -atmospheric air to the C.0, 
will allow even the species most sensitive to the presence of carbonic 
acid to derelope. 

In all forty species of micro-orgmisms were experimented with, and 
these included the best known of the ~latliogeuic saprophytic phos- 
phorescent, Bc., bacteria, e. g. Bac. typhi nbd , Pneuinococcus, bacillus of 
lactic fermentation, yeasts, M.prodigiosus, Bac. Indicus and phospl~orescens, 
Proteus aulgaris, St. pyogenes, St. pyogenes aureus, &c. 

Effect of Drying on some Pathogenic Micro-organisms.$ - Sigg. S. 
Sirena and G. Alessi used the following pathogenic bacteria in some 
experiments made for the purpose of ascertaining the effect of tlrying on 
their vitality, viz. :--cholera, anthrax, swine erysipelas, entxic, fowl 
cholera, glanders, and Fraenkel's diplococcus. The drying process was 
effected by means of sulphuric acid, chloride of calcium, incubation at 37", 
dry room in the shade, moist room, in vitro exposed to sunlight, sunlight 
and free air. 

The authors sum up their results as fol1oms:-(1) Drying is a 

f 

* Comptes Rendus, cuiv. (1S92) pp. 6S4-G. 
t Zeitschr. f. Hygiene, v. (18S!J) pp. 332-62. 
1 Lik Riformti ILed., lS'J'2, Nos. 14 ant1 1.7. See Cetitr,iIl~l. f .  U:iktcriul. u. 

p a~as~tenlr. ,  . : xi. (18:)i) pi). 4S4-T;. 
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powerful disinfectant. (2) T h e  bactericidal effect of drying is to be 
ascribed to the withdrawal of water from the media holding the bacteria. 
(3) The quicker and more perfect the removal of water, the quicker and 
more perfect the disinfection. (4) The different results of drying are 
dependent partly on the species of bacteria, and partly on the kind of 
drying. 

Germicidal, Globulicidal, and Antitoxic Action of Blood-serum.*- 
T h e  power of cell-free serum of annihilating bacteria (germicidal), de- 
stroying red corpuscles of other animals, and of killing leucocytcs 
(globulicidal) is  well known, but any satisfactory explanation of this 
property has not yet been put forward. I n  discussing this ques- 
tion, Herr  H. Buchner shows how the globulin of serum and the 
albumin can be separated by means of CO,, water, and very dilute H,SO,, 
both bodies retaining the property alluded to. They may, however, 
be removed from blood-serum by heating it up  to 55" and by diluting 
with distilled water, but are retained in presence of physiological salt 
solution, and even restored by adding 0.7 per cent. of NaCl to  serum 
which has been diluted with water. 

The loss of vital property in  animal cells resulting from the addition 
of distilled water, is usually ascribed to osmotic processes, but for a 
cell-free fluid this explanation is not feasible. On the contrary it must 
be admitted that the dilution does not alter the chemical composition, 
but effects some change i n  the peculiar arrangement of the molecules in 
proteid bodies. Analogous examples are frequent enough in  the 
chemistry of the organic carbon compounds and enzymes. Thus  
trypsin, after having been heated for an hour up  to  60°, loses its power 
of dissolving albumen, while i ts  chemical composition is  unaltered. 
But the question at  issue is not one of mere chemical but of physio- 
logical action, and therefore all the more difficult, since it deals not with 
simple substances, but complex structures, and with theiraction ou bodies 
of equally complex composition. T h e  examination is  conducted in fact, 
not with chemical reagents but with living cells, leucocytes, red 
corpuscles, and bacteria. I n  general terms the effect of serum albumen 
is injurious to alien cells, and varies not only i n  degree, but in the time 
it takes to come into operation. 

T h e  author then proceeds to  the antitoxic action of serum, the  
proteids of which not only destroy cells, but also their metabolic products, 
the toxines and toxalbumens. 

Effect of Sublimate on Anthrax Sp0reF.t - Herr Geppert found 
that  if nnthrax spores were soaked in  1 per thousand sublimate solution 
for 20 hours, the results from inoculation varied according as the  
sublimate had a t  the end of disinfection been precipitated or not by 
weak solution of ammonium sulphate. After a comparatively short 
disinfection period, all the spores seemed to have lost their power of 
germinating ; but from this apparently dead condition they were 
awakened by precipitation. P e t  the results were curious ; for i n  the first 

* Miinchen. Med. Wociienschr., 1892, No. 8. See Centralbl. f. Bakteriol. 11. 

t Deutsche Med. Wocheoschr., xvii. No. 37. See Centralbl. f. Bakteriol. u. 

(5) Sunlight kills even the most resirtant micro-organisms, 

Parasitenli., xi. (1892) pp. 486-8. 

Parnsitenk., xi. (1892) p. 485. 
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stage the spores would not develope in cultivations, bnt they would in 
the animal body ; in the second they would in both ; in the third they 
conld be cultivated, but had no effect on the animal organism. Later on 
(fourth stage) there was no development. 

Influenza Bacillus obtained from Saliva of Domestic Animals.*- 
Dr. Fiocca describes a bacillus which he has isnlated from the saliva 
of cats and dogs, and which he regards as being closely allied to the 
micro-organism described by Pfeiffer. 

Subcutaneous injections made on ralbbits kill these animal@ in 24 
hours, the most prominent morbid phenomenon being acute in0smma- 
tion of the chief serous membranes. ?'he microbe was found in all 
the tissues and juices of the body. The biteillus resembles that of 
rabbit Eepticsmia in shape but is smaller, its breadth being 
0.33-0.20 p, and as its lenqth is only a little greater, and as it 
usually is observed in pairs, i t  may easily be mistaken for a diplo- 
coccus. When grown on potato the coccoid form is predominant, but 
in bouillon and in blood of white mice the bacillary sliape becomes 
apparent. With exception of fuchsin solutions it is not easily stained 
with anilin dyes. The ends of the organism were more chromophilous 
than the centre, and this polarity of the plasma is connected with re- 
production,for before fission the plasma aggregxtes at the ends, the 
bacillus elongates and then divides at the clear central interval. 

It is a motionless facultative aerobe growing Tell on the usual 
media, and is pathogenic io rabbits, guinea-pigs, rats, and mice. 

Microbe of Yellow Fever.?-Dr. Freire, who asserts that he has 
discovered the microbe of yellow fever, and that he has obtained a 
vaccine from attenuated cultivations, again defends his position against 
the attack of Sternberg and others who deny both the microbe and the 
vaccine. 

According to the enthor his microbe is a Staphylo-streptococcus, 
staiuable with all the usual anilin pigments and growing on all nutrient 
media. The micro-organism produces both a yellow and black pigment, 
the former causing the jaundice, the latter pigment the black colour of 
the vomit. The attenuated virus was produced by breeding down on 
gelatin, and the third generation afforded a useful vaccine. 

According to the ai~thor the results of protective inoculations on man 
and animals are very favourable. 

Pneumococcus observed during Influenza Epidemi? at Charkow.$- 
During last autumn and winter, says S. Kostjurin, there was in Charkow 
an influenza epidemic with frequent cases of pneumonia, the clinicd 
course of which was different from that of ordinary croupous pneumonia ; 
the characteristic temperatnre curve and the ruddy sputum were absent. 
The  cases were under the care of Prof. Obolensky. Microbes which 
were apparently identical with Fraeukel's diplococcus were always 

* Ccntralbl. f. Bakteriol. u. Parasitenk., xi. (1892) pp. 406-9. 
t Peutsch. Med. Wochenschr., 1891, No. 17. 

Parasitenk., x. (1891) pp. 805-6. 
$ Wratsch, 1892, No. 4. 

pp. 471-2. 

See Ceiitralbl. f. Bakteriol. u. 

See CentralL1. f. Bakteriol. u. Parasitenk., xi. (1892) 
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observed. But from the clinical aspects of the disease i t  was considerel 
desirable to obtain more accurate observations of the biological characters 
of this microbe by experiment3 on animals. 

Pure cultivations of the bacteria were obtained by the author in  t t e  
usual manner. They were fouud to grow on agar a t  ordinary tcinpera- 
turc, more above than along the track, as  a greyish-white overlay with 
rounded ends. Bouillon became cloudy in  twenty-four hours, and i n  
four to six dtrys a mucinoid substance appeared. They retained their 
forin aiitl virulence for quite D month. Animals were not killed by 
subcutaneous or intra-thoracic injection. The  pleura was unaffected, 
and no exudate was observed. Tlic spleen was always increased to three 
to  four times its ordinary bulk. Red hepatisation disappetwed after 
three to four weeks. The  bacteria were stained by Loeffler’s and Gram’s 
methods. 

Rabbits are 
immune. Guinc.i-pigs and white rats sickene(i both after subcutaneoiis 
and intra-plemal injection, but recovered after five to six weeks. T h e  
post-mortem appearances resembled those of croupous pneumonia. T h e  
author believes that the diploooccus fouiid by him is characteristic rather 
of influenza than of siniple pneumonia. 

Yeasts and Bacteria of Natural and  Artificial Wines.* - MM. 
Scliaffer and von Freudenreich have reported on the micro-organisms 
cxistiiig in  natural and artificial mines, and, considering the method of 
inanufmturing and composition of these latter, the authors’ results are 
not surprising. 

Of the ten natural wines examined, only one contained bacteria, and 
illis one, from imperfect treatmeut, had always been cloudy. Wines 
u.hich had been several years in bottle were sterile, contaiuiug neither 
yenst nor bacteria. Artificial wines contained numerons bacteria, and 
tile authors throw out the suggestion that the presence of thcse bacteria 
may have some connection with gastric disorders. 

Microbes of the Healthy Eye.?-Santos Fernandez found, from 
thirty-seven bacteriological examinations of the eyes of sixteen phpsicians 
rind gtudeiits i n  Habana, thirty times micrococci, five times bacilli, once 
thcharornyces, six times Stapl$ococcus pyogenes nureus, fonr timcs 
Staph. habanensis Gibicr, and twelve times Staph. cereus albus Passet. 

Sporeless Anthrax.$-So long ago as 1883 it had been &own that by 
cultivating anthrax i n  boilillon, to  which lj2000 of bichromate of potasti 
]lad been added, the faculty of spore-formation became definitely lost, 
but without any  diminution in  the virulence of the micro-orgsnims : these 
results have been confirmed by numerous other inquirers, and recently 
by M. E. Roux, whose procedure is as  follon.s:-Tcn test-tubes were 
filled with bouillon, t o  which various quantities of carbolic acid had 
been added, the first containing 0.02  per cent., the second 0.04 per 
cent., and so on up to 0 . 2  per cent. After sterilization each tube was 

* Laiidwirtlisch. Jahrbucli. d. Schweiz, lS9l. See Centlalbl. f. Bitliteriul. U. 
I’amsitcnk., xi. (1892) pp. 467-5. 

t Cuhica nICcliu)-quirdrgica de la Hahirna, 1SD1, No. 3. See CentralL1. f. 
U&(criol. 11. I’Rrasliciik., xi. (1892) lip. 472-3. 

The experiments on animals gave the following results. 

5 a U l i i l l  Inat. I’abtcrll~, 1890, i ’p .  25-34. f+c Uot. c ~ l l h l l ’ l , ,  I. (1x12) I’ll, 57-8. 
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inocnlitted with a drop of anthrax blood, and inculmted at 30'-33" for 
8-10 days. I n  the tubes containing the most carbolized bouillon there 
was no growth and the bacteria were dead, while in the least carbolizcd 
tilere was not only growth but spore-formation. 

In  a number of tubes containing an intermediate quantity of carbolic 
acid, sporeless bacteria developed. If these last were cultivated, growth 
was free enough, but no spores ever developed even under the most 
favourable conditions. 

When it is remembered that numerous bacteria have shown both 
physiological and morphological aberrations, such as alterations in 
virulence, in pigment formation, &c., in the size and arrangement of the 
cells, the foregoing phenomena seem to indicate that changes in the 
environment of bacturia may endow them with characters, morphological 
and physiological, differing from those of the standard by which t h y  
are recognized. 

Bacillus cyanogenes, the Microbe of Blue Milk. *-M. C. Gessard 
propounded to himself the question whether the pigment produced by 
B. cyanogeiies was one or various, and made an investigation into the 
conditions under which pigment was produced. H e  found that llnder 
natural conditions the blueness of milk is developed in association with 
an acid reaction of the medium, and is observed as blue bands or flakes. 
The addition of alkalies turns the pigment red, but on treatment with 
acids the blue colonr returns. The author used a cultivation of the 
microbe obtained from Hueppe's laboratory. When this was bred in 
bouillon afluorescing pigment was produced, and with egg-albumen an even 
better result was obtained. The addition of a febv drops of acetic acid 
caused the fluorescence to disappear and a bluish hue to develope. This, 
the pigment of blue milk, is distinguishable from that of B .  pyocyaneus 
in not baing soluble in chloroform. I t  would seem that both pigments 
were folmed in the same cultivation, and tlle author succeeded in breed- 
ing three different varieties, one of which produced blue pigment, the 
second a green fluorescing pigment, while the third was colourlesq. 

The blue pigment is produced only when the medium is acid, and 
the author allowed B. cyanogenes to form the acid by cultivating in millr 
or bouillon, to which 2 per cent. glucose had been added, a beautiful 
blue being the resnlt. 

Lactic acid would seem to be the chief exciting influence of the 
production of the blue colour; for example, in the solution composed of 
ammonium lactate 1 per cent., neutral phosphate of' potmh 0.5 per cent., 
and magnesium sulphate 0.25  per cent,, a fine blue colour is produced, 
while if the ammonium lactate be replaced by ammonium salts of other 
organic acids, only bluish or grey tones are produced. Succinic acid 
may, however, replace lactic acid, a result explained by the similarity 
of their constitution. I n  itself milk does not possess auy special 
property for the formation of blue pigment, this being due to the lactic 
fcrmentstion taking place therein. If this fermentation do not occur, no 
pigment is produced; for the mere addition of sodium lactate only 
produces a green pigment, and the addition of glucose, whereby an acid 

8ec CeUtrdlbl. f. Ualitcriol. u * Ann. hid. Prlsteur, V. (1891) 111). 537-57. 
€'ayttbilciik., XI ( l b W )  l q i .  375-6. 
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reaction is induced, only a blue colour. When, however, lactic fermen- 
tation is set up  in milk or when i t  is artificially promoted by the simul- 
taneous addition of sodium lactate and glucose, the blue pigment is 
produced. I n  bonillon the addition of grape-sugar suffices, since here 
the sarco-lactic acid of muscle-juice is prusent. 

Microbes of the Mouth and their Relation to  Leptothrix 
buccalis.*-Sig. F. Vicentini makes an elaborate attempt to shorn 
that  a l l  or almost all the bacterial forms found in  the expectoration are 
offshoots or organs of a single vegetable orgauism (Leptothriz buccalis), 
and that the different shapes which are assumed are in great measure 
due to the constitution of the nutrient medium. 

According to the author's view the term micro-organism mould 
apply to the microphyte as a whole, and bacterinm, bacillus, &c., would 
represent particles, collections of particles, and stages in  the existence 
of the microphyte, which have not only a separate existence hut the 
faculty of endless repetition. I t  is also statcd that Leptotfnir: possesses 
a much higher degree of organizntion than is usually supposed, having 
true reproductive orgms and an elaborate method of fructification. T h e  
former method of multiplication nnd devulopment is  easily observable 
with comparatively low powers, but the latter requires special procedures 
aud adequate optical apparatus. 

The  author's view of the special function of the buccal and nasal 
microbes seems to be that they have bcen placed there by nature firstly as 
Rn aid to digestion, and secondly as  a defence against the micro-orgsnisms 
of the external world. An identic21 vegetation garrisons the genito- 
urinary tract; heme i t  would seem that the human species i s  defended by 
a single microphyte which changes its form and habits according to the 
soil and climate i n  which it happens to be residing. 

Human Saliva and Pathogenic Micro-organisms of the BI0uth.t- 
Dr. G. Sanarelli concludes from Q series of experiments that human 
saliva is a very unfilvourable cultivation medium for certain pathogenic 
microbes, since it possesses the power of destroying them more or less 
quickly unless their number be too great ; and that although i t  permits 
the development of certain species (Pneumococcus), it alters their type 
and renders them weak or even inert. 

T h e  saliva was obtained from various hedthy individuals, and mas 
then passed through a Chnmberlana's filter into test-tubes, each having 
10-15 ccm. The  fluid in  these tubes mas then inoculated from cultiva- 
tions of the following micro-organisms :-St. yyogenes aureus, St pyogenes, 
Baet. Diphtheriz?, M. tetrayenus, Pneumocmxs, B. typhosus, cholera 
spirillum. 

Presence of Bacillus typhosus in Bordeaux Water.$--M. G. Martin 
states that a t  the end of 1887, and a t  the beginning of 1888, Bordeaux 
was visited by a n  epidemic of typhoid fever from which 154 cases died, 
and i n  1890 by one lasting four months, 71 cases dying. 

* Atti R. Accad. Bled.-Chi. di  Xapoli, xliv. 76 pp. (1 pl.) (separate copy). 
t Centraltd. f. Rakteriol. 11. Pnrssitt.nk., x. (1892) pp. 817-22. 
1 Rev. Sanit. de la Province, 1891. p. 33. Sce Ccntrulbl. f. Bakteriol. U. 

P;irnaitvnli., xi. (1832) p. 413. 
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Twenty-one samples of water were taken from different streets in 
which during the last epidemic cases of the fever had occurred, and 
were bacteriologically examined by Pouchet. I n  two specimens the 
typhoid bacillus was demonstrated, but in all the others no pathogenic 
microbes were found. 

Annals of the Institute 'of Pathology and Bacteriology of 
Bucharest."-Attention should be called to the publications of this 
Institute, directed by Prof. V. Babes; the first volume contains twenty 
memoirs, which deal with, inter &a, sand-filters, an epidemic peculiar 
to Roumanian oxen, Roumanian leprosy, and typhoid fever in the Horse. 

A B B O T  T, A. C.-The Principles of Bacteriology. 
Philadelphia (Lea Brothers & Co.), 1892, viii. and 263 pp. illustr. 

€3 ITT E R, H.-Ueber bakterienfeindliche Stoffe in Bakterien-Xnlturen n.s.w. (On 

Breslau (L. Kiililer), 1892, large 8vo. 
C H A B R I  6. C.-Snr la nature des cristaax et des gae qni prennent naissance dans 

(On tile Nature of tlie 

Conapt. Rend. SOC. Biol., 1892, No. 8, pp. 170-2. 
COTTON, S.-Contribntion I l'btnde des bacilles photogsnes et den conditions de 

(Contribution to the Study of Photogenic Badl i  and the 
Bull. de Pharrn. de Lym, 1x91, pp. 75-9. 

Do R N B  L CTH, P.-Ueber Bakterien nnd praktische Hygiene. (Bacteria and Prac- 

?tech. Vierteljahrsschr. f. 8. Gesundheitspfl., 1892, No. 2, pp. 307-13. 
E FF R O  N T, J.-Etude snr les Levnres. 

Monifeur Seientif, 1891, pp. 1137-41. 
E N R I Q u E z, E.-Recherches expbrimentales sur  l'blimination des microbes par les 

reins. (Experimental Researches on the Elimination of Microbes by the 
Kidneys.) Cowapt. Rend. Soc. Biol., 1S92, pp. 75-1). 

F R A N z s c A EL. W-Zur Uredineen-Flora der Gmv. Archangelsk und Wologda 
(On tlw Uredince-flora of the Districts of Archangel and Wulogda.) 

AUS d .  Botan. Laborcct. d. K a i ~ .  Uniu. i n  S t .  Pefershurg, 1891, p?. 129-36. 
G A T L A R D - N O ~ ~  relative an passage des microorganismes dans le lait des 

Arch. de Tosol., 1892, pp. 215-20. 
G I.: s s A RD, C.-Les microbes chromoghes. (Cliromogeuous Microbes.) 

Rev. Scient., 1802, pp. 577-81. 
G V I L L E B E A U ,  A.-Description de denx nonveanx microbes dn lait filant. (De- 

Ann. de Microgr., 1892, No. 5, pp. 225-37. 
H u E P P E, F.-Ueber Giftbildnng dnrch Bakterien und iiber giftige Bakterien. 

Rerl. Klin. IVc~'chseAr., 1892, No. 17, pp. 409-11. 
H u T c H I N s 0 N, Y.-Varying Susceptibility t o  Parasites. 

Arch. of Surgery, 1891-2, pp. 172-5. 
I w A NOW, S.-Sur la production des acides volatils dans les cultures du bacille 

charbonnenx. (On the Productioii of Volatile Acids in Cultivations of the 
B:icillus of Cliitrbon.) A m .  Inst. Pastenr, 1892, pp. 131-7. 

L A h G E R H A  N s-Riickblick auf die Fortschritte der Bakteriologie in den Jahren 
1890/91. 

Z e i t s c b .  f. Illedizinnlbeamfe, 1892, Nos. 6, 7, pp. 125-9, 149-61. 

A Practical Manual. 

Snbatances injurious to Bacteria in  Bacteria-cultures, &c.) 

les cultures de 1'CJrobacilliis septicus non Ziquefaciens. 
Crystals and Gases formed in Cultivations of U. septicus non Ziprefaciens.) 

lenr d'eveloppement. 
Conditions of their Development.) 

tical Hygiene.) 

(On Ferments.) 

nourrices. (On the Passage of Micro-organisms into the Milk of Nurses.) 

scriptions of two new Microbes of Ropy Milk.) 

(Formation of Poison by Bacteria and Poisonous Bacteria.) 

(Heview of the Yrogreos of Bacteriology in IS90 and 91.) 

* Annales de 1'Institiit de Pathcl. et de Bacteriol. de Bucharcst, Jto, 1831. See 
Re\-. Giu. des Sciences, ii. (1891) p. 454. 
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LA s C H  8, 8.-Saccharomyces Joergensenii n. sp. 
Mitth. nus dem Bakteriolog Laborator. der $Vissennrlm,ftl. Station 

fur Bruuerei iii Cl&xtgo, 1592. 
L E  D A N T E C ,  F.-Recherches sur la symbiose des algues et des protozoaires. 

Ann. Innst. Pnrteur, 1892, pp. 190-8. 
If ET s c H N I K o F F, E.-Les idkes nouvelles snr la structure, le dkveloppement et la 

(New ideas on the Structure, Development.. and 
Ileo.  Gbir. des Sci. Puws et Appliy., 11. p p .  211-6. 

81 E Y En-Entstehnng der Varietaten bei den Saccharomyceten. (Oiigin of \'arkties 

Korrspdzhl. d .  A'rrtuqforscher- Ver. i n  Riga, X X X I V .  ( I  892) p. 31. 
M I  8 u E L, P.-Recherches exphimentales snr la physiologie, la morphologie et la 

pathologie des diatomkes. (Experimental Researches on the Physiology, 
RIorpholngy, and Pathology of Dirtonis.) 

Ann. de  Microyr., 1892, pp. 273-87. 
R o D E T, A,, E T- J. C o u R BI o N T-Sur la toxicitk des produits solnbles du staphylo- 

(011 the Poisonous Natnre of the Soluble Products of Staphylo- 

S c H r L AI A N N, S.-Bakteriologische Untersnchnnq d. Dorpater Universitatsleitungs- 
wassers (B,tcteriological Investigation uf the Water Supply of D o r p t  
Univeraity.) Dorpat (liarow;, 1892, large 8v0, 51 pp. and 2 PIS. 

T A TA K o F F, D.-Die Dorpater Wasserbakterien. (The Bacteria of the Water of 
Dorpa t.) Dorpat (Karow), 1892, large SYO, 77 pp. 

VINCENT, 11.-Sur l'hkmatozoaire du paludisme. (On the Hwmatozoon of Rfarsli- 
fever.) Compt. Rend.  &,c. Biol., 1892, pp. 253-7. 

V. T H i; 1\1 EN, N.-Die Bakterien, ihre Bedeutnng im Raushalte des Penschen nnd 
der Natur. 

Prometheus, 1892, pp. 337-40. 

(Researclies on the Symbiosia of A l p  and Protozoa ) 

reproduction des bactkries. 
Reproduction of Bacteria.) 

in Saccliaromycetvs.) 

coqne pyogsne. 
coccus pyoymrs.)  Co%pf. &Id. SIX. Biol., 18!)2, NO. 3, pp. -18-9. 

(Bacteria; their Siguificancc in the Ecnnomy of Nan and Nature.) 


